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How to build a 1 %5 
model 3-tube set-An.w 
way to drill panels. 
Super-power; its effect 
on your reception - How 
to make low loss coite, 


When men face death to make the air safe 


JANUARY Practical ideas for the home, workshop, and automobile 


Plumb Takeup Wedge 
Keeps Handle Tight 


* ti grees you rosabaen tor 
Swings true; cuts fast fee ened 


wedge expands wood against 
all sides of eye, all the way in. 


..-it’s a PLUMB 


y ‘OU cut true to the line with a Plumb— 


the hatchet that carpenters choose. tae 
| The blade is tapered for fast cutting— Red Handle 
| shaped and hung just right for easy, slicing with the 
| strokes. Black Head 
| 


It is forged steel, refined and toughened 
by armor-plate heat treatment, tempered for 
tong, hard service. 


| You retighten the handle of your Plumb 
| Hatchet with a turn of the wonderful 


EXCLUSIVELY 


PLUMB 


Plumb Patent Take-up Wedge, used only in 
Plumb Double Life Tools. 


The edge stays sharp; the headstays tight, 
and you need that in your hatchet! 


At hardware stores, $1.50 (except in Far 
West and Canada). “They're worth more.” 


FAYETTE R. PLUMB, Inc., Philadelphia, U.S. A. 


DOUBLE LIFE 


“Hammers Ratchets 
Files Sledges Axes 


- 
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CROSLEY. | 
Better-Costs Less 


Radio Head Phones 
Better — Cost Less 
HH boy! There’s the West Coast! Last night I had the East $3.75 


Coast, and the night before that, Havana. I bet I get London 
soon. This Crosley sure does bring ‘em in. I cen tune out local 
stations any old time and get what I want. There's nothing like a 
Crosley!” 


‘That's what thousands of men, women and boys are finding out 
every evening in all parts of the United States., So enthusiastic are 
they that hundreds of voluntary letters tell us daily of the really 
remarkable performances of Crosley Radios and the complete satis- 
faction that they give. Here is what a few of them say: 


Parkersburg, W. Vi September 30 ee 
“ti to comatlats you on the woe tube Croke 50. Have tinted tg Havana. Cabs Kors 
sae tear bland Uae Kags aa bam Frances” Pasa wha ea a wsdl ne : 
Rockville, Maryland. ‘October 1.1934 one Tres Tbe ode 52, $3000 
Ar thougie it posi interest yo to mow that on September 15h T resid Oak Calilonia ‘any Rane 88 

ch hone peeddaate i 7 as Sst Pie ens heeThd ohan thae meint 

Sy Maas bev uke wre vo alas nada tem Peay ties 

Pan ord eT expect oat 2 Teedyn 

tne, Minin tober 15,1904 

ing wins ome New York to Sent, Wh, on my Tentyn. Mondor 

Tih Wved dant ad aay the sangerand une fs ot Hwa fas 


veh Lire eaten area 
(Wome pon request) 
BEFORE YOU BUY—COMPARE 
YOUR CHOICE WILL BE A CROSLEY . eS 
For Sale By Good Dealers Everywhere 
(hisiy Repatrtie RecltsartLicuid vader Mesag 0:8 Peis 
TALS. Prices West of he Rockies add 10% 
Welte for Complete Catalog 
THE CROSLEY RADIO CORPORATION 
Po! Caley ra Pon, 


117 Alfred Street Gine.snati, Ohio ca sea senor 
Crosley Owns and Operate: Broadcasting Station I'LIF Ga tan Gnd Pe a 


© This seat on a radio or tool advertisement signites the approval of the INSTITUTE OF STANDARDS, See page si. ' 


Popular Science Monthly 


Most Wonderfully Illustrated Magazine in the World 


rol. 106, No. 1 
0 a Year 


JANUARY, 192 
25 cents a 


Published in New York City at 
250 Fourth Avenue 


Coming Next Month 


An automatic office staff—Can you imagine a machine that 
can answer the telephone, take dictation like a stenographer, or 
act as the secretary of a mecting? In next month’s issue—a 
story of an amazing device that is literally “almost human.” 


Your medicine cabinet—Do you know how to use it, or what 
supplies it should contain to answer every emergency in the 
home? Dr. John F, Anderson, one of America’s foremost 
authorities on household drugs, will give advice on this subject 
that you will find extremely useful. 


Why does your car skid ?—Would you know how to stop it 
from sliding into a ditch or crashing into a telephone pole if it 
should start to slip on the road? Next month an expert will tell 
what causes skidding, how to avoid it, and what to do if you 
find your car getting out of control. 


Radio for the phonograph cabinet—In one of the most 
valuable radio construction articles ever published, Alfred P. 
Lane will tell how to build a receiving set that will fit any 
talking-machine cabinet, no matter what its size or shape may be. 


And more than 200 other fas- 
cinating articles and pictures, 
giving you all the news of radio 
and engineering, science and 
invention, strange and unusual 
things people are doing, together 
with practical ideas for the auto- 
mobile, the home, the home 
workshop, and the use of tools 
and machinery. 


Prize Contest Winners 


On page 4 of this issue appear 
the names of prize-winners and 
their letters in the contest 
“How I Use My Copy of 
POPULARSCIENCE MONTHLY,” 
announced in the October issue. 
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If You Want 


There's a sure way to increase 
your earning power. And here 
is such an opportunity. Look 
into it—you may recognize it as 
your one chance to earn the 
biggest money of your life. 


RE 


readly for a shock? 
Then, let me tell you that if you have average 
intelligence and can read and write, there is a 

nd easy way for you to double or triple your 
t salary—to earn enough money to satisfy an 
And after reading this offer, if you 
more money, you have no one to 


do not quickly m: 
blame but yourself. 
Don't take my word for it, By a simple free test 
‘one you can make in the privacy of your home—you 

will know that every word I say is 

true—or otherwise. The test does 
not obligate you or cost you one 

But make it! Then judge 
proved to be 

for thousands. 


pay—are now earning from five to 
twenty times as much as formerly. 
And the beauty of it is they enjoy 
every minute in the day's work. 
They are their own bosse 


A Field of Unlimited 
Opportunities 


‘The thousands who have made this test before you, 
and who are now making the money you would like to 


make, are now salesmen, me per cent. once 
thought th for selling,” that sales- 
men were found it was a 


fallacy that had kept them in the rut. ‘They discovered 
that any one with proper training can sell, and they are 
if from $5,000 to $10,000 a year becatise they had 


Look at 


the 


affidavit on this pag 


Thousands Have Proved It 


For instance, A. H. Ward, Chicago, earned $1, 
last month. Has averaged $1,000 a month the last 
year. H. D. Miller, a Chicago boy, was making $100 
a month asa stenographer in July, 1922. In September, 
3 months later, he was making $100 a week as a sales- 
P. Clenny, of Kansas City, Mo., stepped 
from a $150 a month clerkship into a selling job at $500 
a month. One month he made $850. M. V. Stephens, 
of Albany, Ky., was making $25 a week. He took 
dining’ and now makes five times that much. 
Cash, of Atlanta, Ga., exchanged his $75 a month 
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job for one which pays him $500 a month. O. H. 
Malfroot, of Boston, Mass., stepped into a $10,000 
position ‘as a SAL! AGER—so thorough 


this training. All these successes are due to this easy 
fascinating and rapid way to master certain invincible 
secrets of selling. 

These men were formerly clerks, bookkeepers, factory 
workers, farm hands, mechanics, machinists, chauffeurs, 
firemen, motormen, conductors, et Their succes 


proves that previous experience or training has nothing 
to do with success in the selling field. 
It proves that any man who wants 
to, and who is willing to put in a few 
hours of spare time each week, can 
quickly get a selling position’ and 
make big money. And they started 
with this free test. 

Why don't you make this free 
test and prove, to your own satis- 
faction, that a bigger salary is easy 
to get? The test is contained in 
free book, “Modern Salesmanshi| 
which we will gladly send you w: 
out obligation. After reading the 
book through 
the questions it brings up. 
answers will show you whether you can get away from 
the humdrum, small-pay job for the lucrative and 
fascinating work of selling. 


Make This Free Test at Once 

Don't turn this page until you have 

filled it out, and sent 

it on its way. mean the turning- 

point in your life. Write now while the 
impulse to succeed is upon you. 


NATIONAL SALESMEN’S TRAINING ASSOCIATION 
Dept. ISA, N.S. T. A. Buildings, 1139 No. Dearborn St, Chicago, Ilinaie 


Eos 


National Sal 
Dep isas es” ‘Dearborn St, Chien 
Gentlemen: 1, will accept a copy of “Modern Salesimanship 

undctuutmding that ete nent to Re ebteely 


cay State 
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PRIZE CONTEST WINNERS 


“How I Use My Copy of Popular Science Monthly” 


xeon : a f 


How Fe 


OPULAR SCIENCE MONTHLY is used—there is no doubt about that! 

Readers find this magazine not merely a source of interesting reading, but 

‘a treasure house of valuable information that they ean get nowhere else— 
information that saves them money, enables them to earn money; that makes 
their lives happier, brighter, more interesting in every way. 

‘We know that, because the readers themselves have told us so. 

In our October issue we announced a contest. We asked the readers to tell us 
just how they used their copies of PoPULAR ScIENCe MONTHLY, and we offered 12 
‘cash prizes for the most interesting letters on the subject. 

‘The response was more than amazing. From practically every state in the 
‘Union, from Europe, Asia, Africa and South America, a flood of letters poured 
into this office. ‘To select the 12 best was a task little short of staggering. The 
Contest Editors have just completed their work as we go to press, and we announce 
herewith the results of their findings.—Tue Eprror. 


FIRST PRIZE 


“T USE my copy of Porutan  Screxce 
MONTHLY as an aid to keeping abreast 
of the times in technical and scientific devel- 
‘opment, for I bave found that the technical 
man who does not progress as Science 
progresses falls by the wayside, 

“T use my copy as a guide to the solution 
of perplexing problems encountered In the 
‘engineering profession. 

T use my copy as a source of enlighten- 
ment concerning scientific facts, which I as 
technical man should know, 

“T use my copy as I would use a budget 
sheet that I may operate and maintain my 
automobile in the most economical manner 

“T use my copy as a source of informatior 
regarding merchandise in which Iam inter 
‘ested because I feel that manufacturers who 
advertise in POPULAR ScIENCE MONTHLY 


are reliable. 
“Tse my copy, to, bring enlightenment 
and cheer to my friends and neighbors, 


t'use my copy to bring Keen enjoyment 
and a wealth of knowledge to my own* Door 
of Opportunity.""—FRANKLIN” M. DYER, 


Somerville, Mass. 


SECOND PRIZE 


“[ CONSIDER Porutan Sciexce 

Moxruty a food business proposition 
because it always pays a. big. return on a 
small investment. "The girls in the Home 
Economics, Department of the High School 
were looking everywhere for material to 
Take a report om a model kitchen and the 
best methods for lighting a home. Tsarned 
their gratitude by referring to. Moore's 
article on ‘You Can Save Your Wife 10,000 
‘Steps a Day” and ‘Light as an Aid to Happi 
ness,’ by Lucklesch..(Connaed ox gest 12 


FIRST PRIZE, $10 
Franklin M, Dyer, Somerville, Mass, 
‘SECOND PRIZE, $5 

LN, Kruger, Metia, Text 
"THIRD PRIZE, $1 RACH 
George R Auger, USS Taser TA, 
Bickineon, Straits, Oia. Vie 
Even. Dubuaue, a 
ia, W! 
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eg tear ae Ve iam 
Mee ene, We Ba 
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$F 0 Cahn Naa cae 
Bivtd Cail Anon 
Retr cara 

oa 


Enelund Leow 
HAW!" itewite, Sattaivon, 
Minnie C."Trewitts Lanenba 
Seoulay “Robert At“ 
Mich 
Xt 


c 


athicen 


1 
uy 
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Sih ivan, 


‘this "rabiae Wander, Huron, Obie, 


WATCH NEXT MONTH'S ISSUE FOR THE ANNOUNCEMENT OF A NEW CONTEST 


January, 1925 


the World's 
BigPayField 


lcrcy f the el of 
te greatest opportunities 
In all other trades. and 
Professions competition is 
fo keen from overcrowd 
{ng ‘that only the excep- 
tional man can get to 
the top. 
NotsointheBlectricalline. 
Here in profession that 
is fairly” bubbling with 
possibilities with thou- 
Eands of chances for won 
erful success, We stand 
today on the very thresh- 
Wold of the real Bec 
m1 Age when every: 
how operated by 
steam or gas or horses, 
will be moved by Electri: 
Siy. “But itis an Age de- 


Experts. Such men can 
earn from $12 to 


file a thoumand lion 
‘Son. his meansmee Sos 
“Spportunities: 

My bie book the “Vital Fact’* 
of thet eectrteal industry and 
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Columbus, Ohio, makes $30 
iy in business for himmesit 


To Fill a Big Pay Job* 


It's a shame for you to earn $15 or $20 or $30 a week, when in the same six days 
as an Electrical Expert you can make $70 to $200 a week—and do it easier—not 
‘work half so hard. Why then remain in the ssnal-pay game, in a line of work that offers no chance, no 
big promotion, no big income? Fit yourself for areal jobin the great electrical industry. 11l show you how 


Be an Electrical Expert 
Earn $3,500 to $10,000 a Year 


Today even the ordinary Electrician— the “screw driver” kind—is making money—big money. But 
it’s the trained man—the man who knows the whys and wherefores of Electricity—the “Electrical 
Expert"—who is picked out to “boss” the ordinary Blectricians—to boss the Big Jobs—the jobs that 
Pay $3,500, to, $10,000 1 Year. Get in line for one of these “Big Jobs" by enrol 


ig now for my easly 
parned, quickly grasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity, 


Ae OE a Drawbasie ean aha hits Ma terns is 
't have to be a Coll ‘Man; you don’t wel 
ve be a gy Soa i cians ‘Re chet tps Tone Sarde ate fe = rm 
incer of the Chicago Engineering Works 
know exactly the kind of training you need, and = Get Started Now—Mall Coupon 


will give you that training. My Course in Elec- 1 want to send you my Blacrical Book and Pref teresa 
the most simple, thorough and success- ott Free. Tho cnt you hgting tt youl ely Theme 


; Rites attra ‘ae os 
fain existence aod fers everyman rege Sani fo «bt re Bec 
2 tiene tial LL. Cooke, Chief Engineer 


FREE Hlectrieat Working Oustie FREE Chicago Engineering Works 
do practical work—at home. 
mafter your frat few lessons to work 2150 Lawrence Ave. Dept. 31 Chicago 


Your Satisfaction Guaranteed ‘The Man Whe Makes 
‘So sure Cu iat yon coe, Lage ge pioairord 1 
sure am I that after studying with me, You, too, tk: apd oe pesesSenele your Bi 
‘it et into the “be pone” clan cecrical erat Sepa at once. Sere Lasse, roar Bi 
Bea ae |e | 


= 
Pod ao Bo 


Guarantee Backed by a Million 
Dollar Institution 
Back of me in my"guarantee, stands the Chicago 


Engineering Works, Inc, a million dollar institu 
on, thes sear {6 every stent corals nok cay = 


See Pang elect. bt as 
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NERVE EXHAUSTION 


‘How Nerve Abuse Wrecks Health 
by PAUL von BOECKMANN 


Lecturer and Author of numerous books and treatises on Mental 
‘and Physical Energy, Respiration, Psychology and Nerve Culture 


HERE is but one malady more ter- 
ible than. Nerve Exhavston, and 
we have poised taeagh ¢ Begs of 
who have passed. throvgh 2 
Nerve Exhaustion can understand the trae 
ieaning of this statement. Te is HELL: no 
ther word ean express fe” AE ft, the 
is afraid he wil die, and a grips him 
airaid he ll not diet great 
He becomes pan 
A sickening Sensae 
tim of wean and heplesne overcomes 
Him, He becomes abeestd with the thought 
ot ecttdeatr 


her cause for it. In men, 
nerve exhaustion can generally be traced 


women, Nerve Exhatsto 
overactive emotions: Es 
‘marital, domestic and kindred relatio 
women subject their emotions to constant 
pheavals, Indced, we are all under severe 
herve strain because of the mile-a-minute 
life we are leading. “And no man or woman 
fang strong as to be immune to this eran. 
Nerve Exhaustion ot mai that 
comes muddenty, yet its symptoms are un- 
Imistakable.Te'does not manifest isell, a9 
any thik “in twitching cen nd 
ing hand, ‘The mayo ares 
from nerves seem strong and healthy, and 
fray. have not a tremor in. their body, yet 
frwordly thelr nerves are in a turmol! and 
are undermining the entire bodily organism. 


“The symptoms of Nerve Exhaustion vary 
according to individual characteristics, but 
ist 


the devel oe is usualy a follows: Fire 


restlessness; alceplesnneae, 
Cline in sex force; loss of hair, nervous in- 


lar heart: poor memory lack 
Jurance; dizziness; headache: 
wuritis, rheumatism, and other 
pains. “Third Stage: Serious mental. dis- 
Ferbancen ear, undue worry melancholia 
iturbances; suck 
tendencies; and in extreme cases, insanity, 
if only few ofthe symptom mentioned 
to yo Rowe indicating men= 
EaP tiem you maybe sure that Your nerves 
ea fault™that you have exhausted your 
Perhaps you have chased from doctor to 
teriods "some. 
fach doctor tells 


Eannot digest your food, and you have ain 
hhere and there, "You are told you are "run 
down," and need a rest. Your doctor may pte~ 
scribe a'drug=a nerve stimulant or sedative 
eave nerve tonics alone. itis like making 


horse run by towing him behind aa 
Automobile 


"The cure of weak and deranged nerves must 


= 
PAUL VON BOECKMANN 


hhave for its basis an understanding of how 
the nerves are affected by various abuses nd 
Strains. Tt demaneis an understanding of cer 
tain stmple laws in mental and physical hy- 

mental control, relaxation, and how to 

lop immunity to the many” strains of 
‘everyday lie, Through the application of this 
Enowledge, tne mont advanced cave of Nerve 

ixhauation can be corrected. 


‘world Cover, 100,000 eases). 
"The result of this vast’ experience is em- 
Bodied, ina St-page book, entited “Nerve 
Force." a book that is essentially’ intended to 
teach how to care for the nerver and how to 
Apply simple ‘methods for’ thelr restoration, 
Te icluden important information on the 
Application of ‘deep ‘breathing as 8 remedial 
Went. The cost of the book fs only: 25 cents, 
Goin or stamps.” “Address ‘me—Paul vor 
Hocckmann. Studio 166, 110" West 40 St.. 
New York City. ie 
‘Book will_enal to diagnose 
‘your troubies understanding The facts pres 
Seated will prove a revelation to you and the 
Advice Will be of incalculable value’ whether 
Sou have had ‘trouble with your nerves or 
fot, “Your nerves are the most precious por 
session you have. ‘Through tem you ex: 


Perience all that makes life woeth living. for 
to be dull:nerved’ means to ‘be dull-brained, 
Insensible to the higher phases of iie—love, 
‘oral courage, ambition, and. temperament. 
The finer your brain ts, the finer and. more 
delicate is Your nervous system, and the more 


‘corporat 
jught and are buying this book from 
sme by the hundreds and thousands for circu 
Intion “among” their employees—Eficiency. 
Physicians recommend. the book to. their 
patients—Health. Ministers recommend "it 


Byer a lide copies have’ been fold davisy 
the pase fifteen years. 


OOD timer—lote of fun—popularity 
If you're @ good dancer—know all the 
atest steps and are at ease” wherever 

you go You're sure to be popular. And now 
‘the latest dances in a few hour 


‘can quickly learn. And, think of Tt, 230,000 
Pepole have already use this simple method to 
bring them good Umea! 


Five Dancing Lessons FREE 


‘To prove that Mr, Murray can quickly and eas 
ie hed ‘ancer he wil end 


= Fo pay the c 
sem 28e~‘Lxarn’ in eivate-aur 

Hisadn "Act now. Become fooler over 
ARTHUR MURRAY, Studio 382 

290 Broadway, New York 


ELECTRICITY 


Actual Practice 
in, Americe's foremont and 
shane tena Toa 


No Books Used 


lndiyldual Instruction 
‘Start Any Bey 


ite for FREE 6hpage catalog 
THE NEW YORK 

ELECTRICAL SCHOOL 

{8 Wea 17 St, Now Yrk Ci 
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Learn Electricity 


= 


Not by Correspondence 


Why work at dull uninteresting pay job where you 
command $0 1 $20) a week aaa Com Thame Masrur Euacrnica EXTER" nbuneeforyourselt 

with very small capital and make up to8 every 

development ofthe Electrical ete desiand for tra jndous. Big opportunites and a 

‘thatny Gini can door ANY AMBITIOUS man. any of hee fre wile ou iv my big tre Book what Cov hat Soe 


Complete Electrical Training in 12 Weeks 
Ltzain 
ee eet 


i 


11300-1310 W. Harrison St, Dept. 136-1, CHICAGO.ILL. 


ia 


put 
raed 
slasincey Sup 


Eames ie sae 


Eto ueee 
ee LORE? Pas 
seidinea ea beaiea bas 
EE ee aa ate 


toes Manin, 380 dur arenon, New Vere 
AVIATION. 
SRE Se Py 


‘sea 
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Another $25.00 


To win one of these cash prizes is easy, 


IN PRIZES — 


‘question:— 
What Advertisement of “Money 
” in thi 


Here are the prises we will pay for the ten 
best letters answering the above quest 
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From $222° a Week Clerk 
to $8522 Radio Expert 


How a young man discovered his 
opportunity in a fascinating new field, 
and quickly prepared himself in his 


spare time for the position he wanted. 
As related by himself. 


terested in radio from the 
very beginning, I bought a little 


I ‘came popular and I experimented 
‘with it, bringing in snatches of song from 
the air and try 


to me most people, 1 knew how 
to we to tune in’ on cal sta- 
is, but T did not understand how i 
worked.” [often wondered 
“At that time | was working as a 
ail order house, I took 
the position because T thought ie would 
be a stepping-stone and that T would 
ly advance to. somethin 
But years went by and Iwas sila clerk 
Somehow T had fallen into a rut, and 
there bn T used to get terribly 
Aliscouraged at times, and. {wondered 
shat my future woud be, Would I never 
ything more than just a clerk? 
T drifted on, and nothing ever hap- 
I got an occs 
that was all 


$22.00 a week, and there it re- 
T knew I could never earn 

that kind of work. But what 

could Ido? For what was I suited? 


A New Industry 
“Then came the big io boom, 
and everybody began talking about the 
wonderful new Industry. Halt. the 
People in. our 
trains I heard nothing but 
radio gomip, and the newsp 
crowded with news on re 


‘was an industry that was still 
t compared to other industries. 
Tt was young and fast-growing, and 
evidently would some day be one of the 
re in the world, Si 

in so new and important an industry 
there must be big opportunities for be- 
ginners-—a rare chance for quick success 
and rich rewards, I would get into the 
field at once, start at the bottom and 
grow up with it! T would get out of the 
rut into which I had fallen, into a new 
field ripe with opportunities! 

“But how? [had to depend too much 
upon my $22.00 togiveit up. If 
only I could study radio at home in my 
spare time, and prepare myself for a 


radio job og up my regular 
work. I decided to make 

discovered that just such a course was 
offered by the National Radio Institute 
in Washington. I enrolled, keeping it a 
secret from everyone at home. 

“For. several months I studied at 
home, in the evenings and whenever I 
could spare a half-hour or so. The time 
passed quickly because it was so fas- 
is In a few months 1 had mas- 
tered what I had believed ‘the mys- 
teries’ of radio, and was qualified to 
take a position in charge of a radio de- 
partment in a large wholesale house. 

“How surprised everyone was when I 
announced nd Tl admit a 
proudly Thad graduated 
from the National Radio Institute and 
that [had my certificate as a radio- 
trician. ‘They were even more sur- 
prised when I told them that th 
stitute had found 
in my own tow 


and some of the fellows were mighty 
jealous. 


I Earn Big Money 


“Advancement came quickly, and 
now I ama radio engineer earning $85.00 

k. Very often I earn extra money 
spare time helping people put up 
their sets. I expect another promotion 


soon and it will not be lon 
before I am earning $100.0 
week. Radio isco! 

progressing, there 
mprovements all the time 


nd those who th 
field naturally develop a 
raido develops. [am glad. 


sly. 
am glad to, write thi 
story for publication becaus 
1 Radio. Inst 
success pot 
It offers the absolutely com 
plete course now being given whic 
Qualifier you for the Governmen 
fir license and for the big-pa 
jobs in Radio. I would adv 
ne who is interested in radi 
ofession to use this coupon an 
fend at once for the valuable inform: 
tion that is offered free, Don't hes 
tate to use it-—there is no, obligation 
1, too, sent off for the free informatio 
before enrolling. Why don’t you do it~ 


pent 
Special Offer 


“A special reduced rate is being offere 
to_thove who mail the coupon A’ 
ONCE. Get in on the ground floor an 
save money. Just address the Nations 
Radio Institute, Dept. 12-CB, Washing 
ton, D.C.” 


National Radio Institute 


tute alone has made 
sible 


Ave 


uate 


POPULAR SCIENCE MONTHLY 


Making Opportunities 


January, 1928 


See 
ree ‘and pce tas "Yoote Print. 8707 Hal: 


TanonaTony ap -CHESTICA = Sa 


Fipsecmie hua 


Bh toot 


Se ee) 


Sa Se Se 


ae 
a” hase ee Werte saa 


pas aed ork Henctn, Wine 


ar =a, Toa, 
‘gearing iturkrated cwtalog, 10e"™ "Oaks Magia! Co 


tengoeva 


Sa a 
eee 


i 


i 


ig 
E 


Te Rokr oc DEST on RayaTT 


aS | eae eames pe aoe 
oeog a 


Sane ut 


sa Sar Fa, rary Neral Company, HORT 


Tim wre Arthur Bill suite 400 


Mlened' Nothing fo" get cet of order Guaranteed 

Ranis, cs aeT, BES feiss Sao ieie ome 
k-Avtipe adversit DORARDEAT HER ook york S50 Build Fear ora 
Ete: Pa ees 
Eig at oes a ee 
ea ee | eee rier on 


Spies 4 


January, 1925 


POPULAR SCIENCE MONTHLY 


Neglect of Home-Study Trainin: 
Cost This Man $47,424! 


How much are you paying to stay untrained? 


The other day we received a letter 
which every man working for a living 
ought to read—whether he’s making 
$20 a week or $200. Here it is 


“During the forty years that Ihave been 
working, tay salary bas averaged less than 
Twenty four dollar per week with the ex: 
Bah ol the last fro Jere while have 
tng foreman’ ofa eparient 
it this postion ‘on aaa 
feale'and saw, thru the falingy of bers, 
wwitat would happen to, me 
Tnlese I Tound away total 
for larger responsibilities 
"shad read of correspond 
ence courses snd began 
fenrehing. for that which I 
though would benefit me, 
ound We in. the ‘Lasalle 
Modern Foremanship course, 
and benefited by i yaa 
Me nearly doubled, and 
onal from foresnan 
ery tuperintendent 
“Thiahappenedin a period 
of about teR moni ted by 
evening only about four of 
five howe per week 10 tbe 
mudies 
“Lam now enrolled as a 
member of the. Todustral 
Management Eiticienc 
Counee and, and. the wor 


to 


iedevery 
day ia the factory, and brings 
results 

“L regret that I put it off to so late a da 
in life ty reap the Benefita 11am now enjoy 
ing, and can truthfully say to younger men 
that hey would only prof By the exper. 
fence of others they can gain more knowl- 
edge thra one year's training by LaSalle 
methods than ean be obtained in ten yeary 
practical experience by hard work."> 

SHERMAN C. WOOD, Maryland. 
We quote the above letter not because 


Mr, Wood is now making a stagzering 
salary as result of his traiaing, bat ber 
ats? it lusrates so clearly the principle 
Behind Lasalle toning: 

Here isa man who all his life had. 2c. 
cepted the though that he was compelled 
to work for lie or nothing. 

For one thousand, nine hundred and 
screnty-ate weeks the wrner of tia itet 
oid eh last S54 a week for the densa 
Grivioge of staying th the ranks of 
Snirathed fen. 


a 
ce caties dee ae aie a 
when he was thirty-eight years younger— 
shen be rae Nr a 
Sey 


Yet his neglect of this one main ave- 
pus of business som him lear, 
if simple and compound interest out o 
the reckoning —the appalling. sum’ of 
H74¢—a fortune in itsell. 


If You Could Use $47,424, 
Pause Before You Turn This 
Perhaps you are now making quit 
smucit a Wood-peshaps more, Perha 
fn that account, you may think that Wood 
experience does hot apply to YOU. | 


Bat if training in Higher Accountancy 
or Modem” Salermanship~or Busine 
Management—or Law—oF Business 


respondence —or any of a dozen othel 
ranches of business could change: you 
forty- ight dollars into 
@ week—and if you now 
NEGLECT to advance yours 
felt hry the “raining” you 
feed=will you not, And it 
difficult, thi nyse year 
Seminom, Sonera tote 
who are dear to you wh 
threw away-not 947,423, 


Sully 595,007 


We're not going to mora 
ine, We're not even going to 
cite you any of the thousands 
Of letters from men who hav 
not-merely doubled but, 
tripled and quadrupled heir 
incomes thru home-study 
training under the LaSalle 
Problein Method. We Aan 
the letters. We will sow) 
them to you, if you like, But 
lunderstand, please, that they| 
would not ‘aller the facts—| 
they would merely emphasize| 
them, 
ew brag you ot nly fll ei 
‘coupon. Iwill bring you not only full deta 
of the traning tat appeaie ao you, but al80 
copy of that most ins “Ten 
‘Years’ Promotion in On 

If you are sincere in your desire for 
advancement, you will not turn thi page 
‘you have clipped, the coupon, filled 


and by placing it in the nearest mail 
box’ placed yowrse/f on the road to real 


LASALLE EXTENSION UNIVERSITY 


The World’s Largest Business Training Institution 


LaSALLE EXTENSION UNIVERSITY 
Please send me catalog and full information repardieg the course and service I have marked with an X below. 
Also a copy of "Ten Years’ Promotion in One,” all witboat obligation to me. 

Management 


pee GL Cae eet Cle Pe Ob 
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Chicago, Illinois 
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Cartooning = 
atHone = 
Earn $100 a Week 


In This Fascinating Business 


‘ASH in on the amazing ever-increasing ia 
larity of cartoons! Thou ron 


to draw the vast number of political, 
religious, international, seasonal and hnuman-interest 
cartoons. There is a crying demand too for men 
able to produce humorous ‘cartoons, comic 

land sport cartoons. Advertising and ani 

cartooning offer tvo wonderful new and almost 
Untouched fields, Never before have the opporeu- 


to Learn ESLER © sac coe 
Pee 


New Methods Make Cartooning 
Easy 


Regarlewfhowiitle advance througa every 
pa youhave i deny of "cartooning | eEE—arnEge eT 
Tow sual tail elmost before yor ey 
aut for vhs aftac- fallen you ae deny 
tive ighty-paid bane fg cartopte that SELL. 
teas. Through wonder. Many of our aunts 
fui new a Youcan have sold en 
while ‘studying’ to pay 
i Freche "coune many 
ines overs 
ent think of earning a 
splendid salary for such 
flesant work Stceem: 
i cartoon ar rom 
$3,000 to over $100, 
Siete Yoreceh a, 
{oonists cannot be found 


the =, 


Inning idea of 9 
Samgyeration and ex: 
pressonethe litle tricks 
Which take cartooning portunity for 3 
ary torthose who know fastgrowing uncrowded 
thoma’Step by step you fields 


Send for FREE BOOK 


WASHINGTON SCHOOL OF, CARTOON! 


ms i ET PASMINGTON,SENOSE OT WCNETREUNS wc. 
Fropalae. ha has | Please send me without obligation your Mustrated booklet For aOR SANE Omang, Rae, 
i eet eciges Wa beget a i any 
: wane 5 beg En ig ey 

we be eant it Name Ptainty) ter Hon wee rip ant 
feet os ht oe i Se ence Seti ns 
ail Coupon for ft 1 Address. PLOW STEN in, fot ae We fumuh 
ees Tae ace 


Washington School of Cartooning! iy sate frees 


[votmn ab, We, Washington, D.C. | If under 


$25.00 in PRIZES * 


rs, please give age 


saa ER 


$1600 to$2300 Year 


egal fa= 


SHOULD MAIL COUPON IMMEDIATELY & is - 
J ene = ‘More Money Making Opportunities 
Steady work: No layofs. Paid Vacations: / ~ ney ng OPpe 


Fanvary, 1925 POPULAR SCIENCE MONTHLY 


crucaco, 
‘Sie 


Let me 
haw prepared 
title success ~- 


Earn $75 to $200 


STER of 
ia you with JOBS 
AV trainicig TO 


MAIL THIS COUPON NOW! 


FREE AUTO BOOK | 
B. W. COOKE, Prystin* Chicago Auto Shops 


Chieage 


B. W. Cooke 2527 


CHICAGO AUTO SHOPS 


DEPT. 12s, 41916 SUNNYSIDE AVENUE, cHICAGO 


je outfits without obligating, me, 


Adress 


HT IE 


oped in for a 
at the office. And 


‘Good Bye, Boys!” 
ine aia 
sudeaiy vst toy" 


Taw 
desk 

‘came had been 
were just s0 the day 1 came with the firma 
nur Years ago. 
“When I started here I was put at a 
esk and given certain routine things to 
0. But after a few mont 

ize that 1. was nothin 
hing and that I couldn't expect 
ance that way. 


time study, course th 

ive yecial training for our work. 

Vhy, do you know, it gave me a whole new 
in our bus 


he ogo fe 
epartment, and now ‘my big. chanc 
mme——Tm'to be manager of our Western 
ranch at $5000 a year! It just 

fC apare-time tralaing will dor 
1 you want w make more money, shoe 
yur employer ‘youre trying to be’ ert 
ore gmoney. Tf you wantea bigger job, 
ow him you're willing to prepare for Ke 
to do i. For 


been 4 
in thelr own homes they 


ei 
ad a little time to + 


mands of 

‘and. women have. wepped up in just 

ring every 

mh, shied 

Can you afford to let another price- 
as ithout finding out wh 
‘you? Here 

without oblis 


k—without 
ation, mark and mail this coupon. 
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Do You Make 
these Mistakes 


in ENGLISH? 


Free yourself of embarrassing mistakes in 
speaking and writing. Wonderful new ine 
Yention automatically finds and corrects 
your mistakes; gives you » powerful mas- 
tery of language in only 15 minutes « day. 


rt o% hat 
Ind mlnpronounce the simplest 
words. "Pew koow whether t 
Heller 


pet 
ead 


‘ne coset point f Bog 


ror wit 
swore: 


‘are oo polite tate you abut 


Wonderful New Invention 


oe St km rT ee Ra la ‘prectice 


Book on English 
and 15-Minute Test 
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EE 


saranda sr Pat So 
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CARPENTRY 


SELF TAUG Fi 


Be A SKILLED Workman and Hold Your ra ae Dull L. a 


. Do you know that 


PER MONTH-ENTIRE SET 
fREE EXAMINATION 
POCKET SIZE-FLEXIBLE COVE! 


11600 PAGES~3700 ILLUSTRATIONS" 


Aue" AvoesSt | Aus ne ue 

Canpewregs (Canpenregs (CARPENTERS ac 
AND: 4 

Builbers | | Bunpe Buitoens 


Guioe G ye m4 any 


|, BUILDERS) House 
EMATICS | “ANG 
Roor 
FRAMING 
LayiNGout 
FounDaTions 
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$90 Drafting 
Course FREE 


~ MEN 
WANTED 


for highly-paid repair work Ee pact, ined beatnnen 


pn 16,000,000 Autos 


Se 
We Want Men [222355225225 
| : 


the Auto and. Gara 
waters ate mote 


eS Wess met rntee Later ate 
= |e Sesame es [terete 


baie doer 
aly 


Dratting Outttt 
: FREE — braving taste 
WE HELP YOU rye eS, Se, MTT, | | atentdag tabs the minctoyye Eacime ay 
2 ee ee Beare ; “York. > Byezrolean Ame 
‘i tances for yousell 
A en eee stot 


ngs 
Earn While You Learn 
‘We offer you a chance to earn while you 
re Owote® iene” EaiPcoy MENT 
Beran 
iat fine 
Ser 


Se SE 
ed 
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at once for my great ook: 


Mail Coupon 


ee netacs 


Se eee 
Rope eae eee 


More Money Making Opportunities 
‘on pages 8 to 24 [Fee ee eeEe | 
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dently ‘wealthy Ina short time. Little 

thingy—iike. the’ crimped ‘hairpin, the 

Daper safety-mateh, the metaltiy” shoe 
ace—brought their inventors hundreds of 
thousands of dollars. "Only recently Suecess 
‘Magasine’ told how ‘one woman. bull 
‘splendid business from an invention based ont 
little wedge-shaped piece of wood! 

Couldn't you develop an invention as simple 
tas these? “Haven't you some ideas—even now 
Sor one of these fete inventions which cai 
pay you so much money ? 


What Invention Is 


Jz f single idea can make you indepen. 


Alter all {nvention le nothing more than the 
science of! “Bxing. thing many 
tines’ tay yout doe things" °K bak 


faucet, a rattling window, a broken strap—you 
fix hundreds of things just like these almost 


every day, ‘Vou may not know it, but when 
‘you “fix things’ 


oa are_using the principles 
iubon which Tnventive Science fs based. 
Pry for youre Mere la shown a ey 
simple prosism in invention me quickly 
lve it, What would you put on 

“a Bo move 


Invention is not guesswork or blind tuck—it 
is not a God-given faculty bya few 
favore! mortals." ‘The truth is that invention 


Here ie an interesting tle problem 
and its solution will be found very sznph 
i ke hard. 


Re eMeke lend of a shaft. The two 


members “B-B™ are free to move in either 
direction indicated by the arrows. If 
they are pushed back, the springs "C C™ 


will immediately pull them forward 
gin, “Oue,problem isto put rome Lind 
‘of an attachment on the fevotving shaft 
"A" so that the members “BB” will be 
pushed ack both 

time the shaft 


fome forward once in every revolution. 
What ould you suggest putting on the 
hate OA? 


How would you like to be the inventor of the tin cap that 
now corks millions of bottles—and who gets a royalty on 
‘every one? How much money would you have now if 
you had invented the simple idea of putting a rubber 
tip on pencils? The inventor of the Gillette Safety Razor 
is said to have made as high as $2,500,000 « year! The 
inventor of the tiny snap fastener last year paid an income 
tax of $29,000. The man who invented the Autographic 
Kodak sold his patent rights for $500,000! 
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fs based upon exact taws which 


fnventivels. 
fem shown here pro 
JEU Mink laventively the "whole science, of 

wention becomes as easy to learn ts reading 
or writing. 


Why More Inventions 
Are Needed Now 


Hundreds of years ago, the workd didn’t 
need many new thingse That ‘sWhy few 
Teventions were’ made cach year. But now 
the world has jore needs, mre thingy to be 
“fend. "And that ie wiiys inthe United 
States alone, vover $0,000" "inventions are 
Degen gery year 
ery, day you. sce. things 
improved or which must be “fad Es 
day you can gee ideas for new inventions. Te 
te'n mew kind ‘of mechanical toy or some 
Sievice which wil make your wiles Housework 
Te can even be something as simple a 
fhe common nutcracker. But no matter what 
Iino matter how great oF how smallthe 
orld ‘will pay handeomely for even the cme 
lest idea. "The man who invented the Kiddie 
Kr, it reported, made over $5,000,000! 


What Edison Says 


‘And nov, for the fist time, 
bby: Ediwon's advice 
vention aa a. profemion—exactly as other 
people are kearning. electricity, automobile 


you can profit 
‘You can actually Team 


frechanien law, medicine, at profession. 
‘The Bureau of Inventive. Science offers yom 
the first course in practical invention ever 
Sovieed.. Tt has written. down the sy-to- 
tearm principles of Inventive Sclence =) every 
ody eould read them and Jearn to use them, 
You want the ability to invent—NOW. Ali 
you need, to become succesful i this easy, 


Taccinating trainiag which will develop your 
‘abiity so f will be worth real money. 


Learn Invention by Actual 
Practice at Home 
Hitherto inventors had to work out the 
principles of invention alone at a terriBe price 
Erion years of discouragement, ost time. 


‘wasted money!” Now sou can quickly learn 
In your spare time at home. the secrete of 


MENT ant HOW TO INVENT, 
‘They tell you the secrets af 
{nvention which every” successful 
faventor knows. ‘They explain 
how to originate ideas, how to 
develop nd periect then “how 
Yo get patents. But they, te 
You'even more. Thowands of 
inexperienced inventors have beet defrauded 
of thelr rewardy Decne they did not now 
ow to protect thelr patent rights. This great 
rare cella you everything you want to know 
chow to sell your Invention, how to Ret Foy 
‘es how to get the most money for your Ideas, 


New FREE Book 


netaes nc Peet 
sar omy hone. sie ‘ach teen 


lee right in. 


‘alving act 
wanforgetabterinstineive ‘buble ot 
ft 


Gp understand, no nterest ne, that they. 
fiue'a pleasant” game than’ ke Inntructon 
‘hich ean make you's wucecaful inventor 

‘A wonderful ew book, Inst oeinted, telly you 


i is course develope Your abilty 
{invent how ta develop 9 tema, he 
{o.ecc'a patent. how to protect your invention, the 
ear talk ioe remn, heme eumnet 
Sects ‘ef successful invention, It ‘cons 
i "rie bare 


nly al 
Drincles of "practical 
Eee Savers 


et el wok 


BUREAU OF INVENTIVE SCIENCE 


Dept. 21 
Winner Building 


Rochester, N. ¥. 


Dept. 21, Whiner Bdg., Rochester, N.Y. 


tease send me you Frew Inn “The Sefence 


of taventian 


Ase 
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DRAFTING 
FREE 


Expert Draftsmen Earn $35 to $100 a Week 
Send for our free-trial home-stud ‘you will see for yourself how the 


‘Chicago Technical College is making it easy fo ious me everywhere 0 learn 
expert Drafting right in their own homes—wit 


Find out for 
Lesson just how easy 
spare time by the ap- 
igo Tech. method. 

mand right now is greater than ever 
¢ for skilled Draftsmen. This is an age of 
building and construction. "In whatever direc- 
tion you look, the work of the Draftsman is 
needed, It is he who lays out the ideas and 
‘on paper—whether they be for a machine, 

factory, ship, bri 


or Toning a dolla ofp 
from this interesting Fi 
it is to learn Drafting 
proved 

The d 


Become a Draftsman by Mail 


A. knowled 


refund the tuit 


of Drafting i. valuable to 
fe of our § 


‘earns a i 


thing 
Clipsand mail the coupon now. Don't put i 
ffl; It takes juste minate, and you wil soon 
receive our bag bo 

all about - 


ks sb Dr 2 
{0 know about Drafting 1 
y inet tho 


spare tre 
Under the Chicago ‘Tech. plan you ak 
nothing. We want You to Try a lesuo fest. 
le before you eel o 

le penny. Furthermo 
i completion of the 
in every way, we agree to 


418 East 26th Street, Chicago, Il. 


danuary, 1925 
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$25.00 in PRIZES ‘tr = 
SWANTED! Get'1600.2300aYear 


‘ oe U.S. RAILWAY Men--Boys 18 up Should 
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Steady Work—No Lays Paid Vacations 
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Travel—See Your Country 


i 
: 
? 


Immediately | * 


‘pe 
Seu deees™ xe i nent 
ies, aes oo 


ie ro ae : 


January, 1925 


What Do You Want to Play- 
—_ ?- rie 


What makes a party a success? 


wi ways in demand? 


‘What's the centre of attraction? 


Who's the popular person? 
Who gete all the invit 
Who makes things hum? 


T your share of fun and pleasure, 
Be popular—the centre of attrac: 


rn to play your favorite 
qu 


k easy wa 
‘a knockin® at 


wateh good ¢ 
YOUR door! 


What's the use of sitting by 
listening to others entertain when 
yourself, can get up and start thi 


going! ‘If you can play any kind of 

instrument—piano, banjo, v 

net, saxophone—you'll have a’ good 

time wherever you go. Your friends will 

be eager to hear you, anxious to have 
n them, and ready to admi 

your talent, Musi 

ver_neglected—th 

demand, sure to be 


Learn to Play in a Few Months 


You Can Play! 
play’ anything You 
Sacred songs, 
opera. Not ‘only 
them like an expert, as wonderfully’ as any 
accomplished musician. 

Te doesn’t make a bit of dif 
never saw a sheet of muisi 
you don’t know one note from another—i 

touched thei 


And you 


ficulties and obstacles, and progress with your 
music in an easy, rapid and sure manner, 
‘This remarkable new method of learning 


to play completely dows away’ withthe need 
ff dul, monoronots finger practice, or play 
ing looy, tedious exertner ‘over and over 


again! Right from the very beginning you 
team to read notes and to play simple Ihe 
tunes—a hymn, a lullaby, a song. 4 

within a very short time—three months at 
the most—you'll be playing many of the 
familiar airs you have-alway’ loved. You'll 


I the invitations? 
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| The Musician 


be able to hold your own with musicians 
who have dnd practiced for a much 
longer tim 


Play Any Instrument You Want 


Suppose you want to pla 
the violin, or the saxoph 
fone near fo teach you. You h 
ie ideal Or suppose the teacher's fee ts 
do without the 
ne you're longing to 


U.S. School of 
sime problem 
1d. brought. the 
esa by satisfying 


for. 350,000 others 
and. hape 


for muske, “Their simple Print-and:Picture 
method of teaching ‘music has positively 
done away with all need for years of study, 


ours of tireso 


through thi 
to learn to play a second 

‘All you need slo is read 1 
struments in the panel, decide which one 
you want to play, and let the School teach 
you! No tricks—no stunts! "You learn to 


from regular music, "All 
the. bard, "complicated. “mysteries” “of 
Tinie have just been reduced co am amaa 

Fy snagie eyuccen. Ewsy scp of thie 
method isas dear as A.B, C. ‘Children as 
young a8 7 years old have taught: them 
Set how wy: It Gey coe do 
Surely you cant 


Send for Complete Details 
Booklet Free 


Whether you are a beginner or an advanced 
student, you'll want to read call about this 
‘wonderful method. And you'll Sad complete 
Gescription and full details of the courses 
early described ia a wonderfully” new in 
teresting book. "Music Lessons Im Your Own 
Viome."* "Jost mall the coupon and the book 
Will be send by return mail.” Vou place your- 


| Music ats 


‘And Learn to Play It by Note 
This New, Quick Way 


The book 
fees FR 


rly deweribe 


nod tor youre. 
he booklet td real what grateful stent 


Tat ‘ae howe 
you want t9 
You Kom—and if You 


te lesson before the ep 
hig ler withirawn.. They 
for you, and 


Chast 
‘sl aa 


yet‘up a oew interesting world. before your 
ou have to. do" : 


‘to do te send your name 

U. S. School ‘of Music, 
New York City 

me and address plainly 

each Sot 


Be sure 
20 book and 
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EARN * ooo TO 


TRAINED 
AUTO MEN ARE WANTED! 


Lsay to you—stop plodding! Get 
If you are mechanically inclined 1 can 


I systems, tires, batteries need repairing. 
food garages are needed. Amazing opportunities for you, 


I Gan Make You a 
Big Money Man 


ors 
(Or my bie "Master Cour 
fer Chart’ of Courses an Tal 


NB Symon ofc, engines, axe tame 


eythane 


MICHIGAN STATE AUTOMOBILE SCHOOL 
‘SEL Auto Bide, 3729 Woodward Detroit, Michigan 
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Money Making Opportiinities 
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‘MANAGE SN REPRESENTATIVES 


Railway Mail Clerks 
$1600 to $2300 Year | 


MEN—BOYS 18 or Over 


Steady work. No layolls: Paid vacations, 
‘Eatatnon caucation saficent 


‘Teavel—See Your Country 
‘Mail Coupon today—SURE. 


i trsence Mwniy. 38 Fourth 


‘More Money Making Opportunities 
! ‘on pages 8 to 24 
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(Ovn Your Own Electrical 
REPAIR SHOP 


= 
Construction Jobs 


Be Superintendent 
Electrical POWER PLANT 


Electrical 
Y EXPERT! 


> IF you are now earning less than $40 a weeks I will guarantee you 
Chief maine an Electrical job after you finish my t guarantee you at lea: 
Lesemendl more pay UNDER BOND, or refund every cent you pay fe ing. You can get 
nice ONLY from AMERICAN SCHOOL, the 27 yeer old milion dellar Educational Int 

Docnuse ne other Electscal hemeatady tolsing josie the gearantes of s Job end a 8 


| send you 4 $ $ 
7 cond your Electricity pays Experts*70 to*200 ave 
Dunlap JOB-METHOD training 
isbuiltaround four Electrical Out- 
fits which I send you as a part of Cor 
this course. You learn by doing for to ae 
actual Elect 


qaurment. Ince tows-nt- 22 Great Electrical Engineers §§3 Scholarship FREE 


si pond moto; outits, T guar, Mlped me make this traning the most complete and 4 WER ICAN SCHOOL organized NOT 
ee to supply the most elaborate, FOR PROFIT, gives you the beneft ol 
eee arieieN clatviel scheol, "the lnigest salaries, and they give ft to You. My training Toyalties,profits and other savings. Write 
sede bin ‘ty 22 Enger and’ Baeetives ‘of the folowing me at once and save $63 cash. Get the 
: ResjucesPorations and Unit facts and take advantage of my GUAR- 

| EaraMoneyWhileLearing! |} Sees ANTEED JOB and RAISE offer. Get 


d's greatest, fastest growing, most fasc ? projects total a thou 
od mise itn Se eee (elses Shen sucks lc tare to treed meas eiaed ofan yo. Ta 
‘AT HOME, in your spare time: Prepare to HOSS untrained electrical workers, tie Bete 
into bustoess for yoursell. Loan me only a part of our spare time and Til help you dl 
sy and hard work toh ralay of $4,000 a Yea oF mel “Tiere the chance youve Ben walling 
‘enler work and enjoy the beter things of life 


ithe facts about YOUR chances in the 

Electrical business. Ifyou're less than 

40 years old, even if you have onl 

. ce oe common schooling, I. gua 

oF wis ome sce. Getty Oe, fee 

in your spare t iirc Catalog —see for yoursel 
hme tay Esccucens bow quickly and easly 

Y : Soc you can get Feady for 


Chiet Engineer Dunlap 
American School 


Electrical Division 
Drexel Ave. and Seth St. 


The World’s 


LARGEST OPERATOR 
in the World 


1 big: pay job—success! 


ff afe in my hands, 


McSWEENY 272.522" SCHOOLS | eet 


THREE BIG SCH ‘HOOLS 


"Gncanl, 0 


This Free Book 


poe Men How to Make 
000 to $10,000 a Year in 


“ELECTRICITY 


Unhols and Farina cert 
baer. The 


ow mew ae "FE wnecrie 


‘make ‘himself ready" ts All 
ub electric by thie me 
i 


Only a Few Weeks Required 


1 you wil invntigate the ew maha of 
tony aout 90 weeks sand 


Frost iained ten are it big detmaid everywhere 
‘You Can't Lose 


suarantee you undef a legal, binding guarantee 
that you wil be 
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‘ut of the rut—be Indegenddent—be am Ao 


POPULAR SCIENCE MONTHLY 


1 you are earning Jess than $50 a week, read every word. 
ng future chance 
a Fracorand Bectical Busnes fee 
BOSS. 
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of Auto Schools 


{cSweeny Trained me!” 
he doorsol thousands cf big pay jobs tomy student 


T have built this chain bls, Pay Job succor! 


= sr ae me tm 
Mesany Be. nny Me 


Es perl =a big pay man. al 


FREE R . FARE and BOARD 


For, very tinted time, T am gong. pay 
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Why stay 
‘ever earning much more 
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Falling Hair Stopped ~ 


New Hair Grown In 


By ALOIS MERKE 


Founder of Famous Merke Institute 
Fifth Avenue, New York 


SAVE yourself from baldness! No thing about 
matter how fast your hair is fall- fact that it is simple 
ing out-—no matter how little of it is in any home where there is electric~ 
now left-no matter how many treat- ity without the slightest discomfort 
's you have tried without results or inconvenience. 
=I have perfected a new scientific seh 
that T absolutely guarantee Positive Guarantee 
will give you a new head of hair in 30 Of course there are a few cases of 
days—or the trial costs you nothing! —b in the world 
can cure. Yet so many hundreds of 
men and women w com 
ing out almost by “handfuls” have 
seen their hair grow in again as the 
shrunken roots acquired new life and 
i willing to let you 
nt at my’ risk for 30 
ys. Then if you are not more 
It is useless and a waste of time than delighted with the new growth 
and money to try and get dewn to of hair produced, write to me imme- 
these undernourished roots with diately. Tell me my system has 
tonics, massages, crude oil, ete., ete, not done 
for such measures only treat the st 
face of the skin 


T have found during many years 
research and from experience gained, 
in treating thousands of cases of 
baldness at the Merke Institute, 
Fifth Avenue, N. ¥., th ast 
cases of loss of hair the roots are not 
dead—but merely dormant. 


But my scientific system involves 
the application of entirely new prin- The very fact that you have read 
ciples in stimulating hair growth, thi t shows that you 
It penetrates below the surface of are the condition of 
the scalp and gets right to the cause why not investigate? 
of most hair troubles—the starving Find yourself, That's the 
dormant roots, and provides not only only common-sense thi 

efficient way of reviving and in- you will merely fill in’ and 
yigorating these inactive roots, but the coupon [ will gladly send you 
bf giving them the nourishment they without cost or obligation a wonder- 
fully interesting booklet which d 


30 Days~ 
[_FRoor 


pects ahs Saat 


which is growi hair for thou 
sands all over the country, Clip au¢ 
he coupon today. Allied Merk 


Institutes, Inc., Dept. 171, 312 Fift] 


ALLIED MERKE INSTITUTES, Inc Dept. 71 
512 Filth Ave, New York City I 
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Money Making Opportunities 


EARN  _POS/TION 
Up To,.- GUARANTEED 
12504 Be a Railway 
Traffic Inspector 


= Stace at $119 ver som of. more 


pa “AF TING 
DES PERT 


Earn 
$200% 
$400, 


a month 


Rais ——— mripos | Mises ee vie 
hia Gees 


qoane Com 


ax Gu ocaine 
‘catered, cencaco PAINTING. SCHOOL 
W. Austin Ave., CHICAGO, ULL. 


a0 


mi Basie 


cally accurate 


DG)| gq lH STEMCO 
) ENGINEERING Co. 


Wy 
i 
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i 


*y eat arnt Beraet, Bop. a TNow York City 
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‘More Money 7 Meng ‘Opportunities 
‘on pages § fo 22 
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Get Into the BEST 


PAYING BUSINE 
in 1 America } 


I Will Teach You to Earn $3500 to 
$10,000 a Year in the Auto Field 


How much are you now making a week? Would you like to earn five times that much? 
‘Why not learn at home to boss the Big Pay jobs of the Automotive Industry? Thousands of positions 
Paying from $75 to $200 a week are always open to trained men who know how to fill them, 


I Train You at Your H is Free Bool 
LesiniPA Sto Eee Tb Kk 
—in one year or lese—what it took me many years to learn ka English fac: Tells the 


‘orig ot Baler snd Ralls Reyce and in Aric fctois f Puclaed Whole Story 


Sad Paige 
I Guarantee Your Success! ; 

Satisfaction—or Money Back! Send for it Today! 
Yalth tn yourstf end anbltion to lara is all you tod. Are you witicg to Here le Your Big 


aa 


beck yours to win? Allmen are much alike from the head down. Invert ¢) : 
Free / fin airs a poo he ee soe unc tgla pour paps so haa oe portunity 
Auto for thousands of may other students. S siealimaiiaa you have the rt rd 
ve the Train 
ne peut et Pts You Can Earn Big Money— will make you an Auto 
Ferenc ‘Wherever You Live Expert 


Stay right at home—keep your present job—spend a few hours each week 
of your spare time and T guarantee to make you an Auto Expert ready 
See a sees wera tocality. 


Age and Lack of dueation No Drawback 
‘You don’t have to be a wonder—just an ordinary, everyday ambitious 
man. And you don’t have to wait until you finish my course before you 
begin to earn. Earn as you learn. Almost from the start, you can begin to 
make good money on the side. 

Practical Instruction—Oldest Auto School 
Everything about my course is practical—easy to learn—and cary to 
‘apply. The lessons are intensely interesting, and I furnish FREE TOOLS 
#0 you can begin to apply them at once. This School is the Oldest and 
Best Home Study Auto School in America, turning 0% 
successful graduates each year. 

Be a Big Paid Auto Expert 
ree Employ- nyo goaragine vse Fare aces. Sed ferry Ba Pree Book 
nent Service 


Tom Plumridge, Chief Engineer 
Automotive Division, American School 
Dept. Ac 17S Seth St & Drexel Ave., Chicasa, tL 
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BIG NOVELTY BARGAINI 10 Cts. 
SG THROW 
pol 


Ploy, book oy veSTRtLogCl 


“poveLiY cai w WONDER 


He gets $100 
a week now 


LITTLE over a year ago he was 

just a hand—an untrained 
worker doing ordinary work and get- 
ting an ordinary salary. 

‘Then he decided to take up a course 
with the International Correspondence 
Schools. He studied at home in the 
evening and in spare moments during 
the d 

‘And success came, as it always comes 
to men who really study their work. 
In three months he became assistant 
foreman—then foreman—and then 
cone day they called him into the head 
office to supervise all blue-print work. 

He's earning $100 a week now, and 
to quote the head of the firm—“That's 
only a start, He has the brightest 
future of any man in the organization.” 


How much longer are you 
before taking the step that 
bring you advaneer 

One hour a day, 
in the quiet of yo 
pare you for the position you want 
‘work you like best. 


Mail the Cor 


mimes 
Thetis Ses ee Pe met 


Get this FREE Book! Ws silts 
‘Timon Cotioge ot a 


‘To Dealers Who Buy Nationally 
Advertised Radio Goods from Our 
Bargain Catalog! Write for:It Today! 
AMERICAN. RADIO ws CO. 


S WEST 19ST. KAN 


UNDERWOOD 


Rig “Yoana et 


Eee 


141 Span Be NCA 
Ses rcee pel bao 
mala pean 2 § 


Hi 


Stop Using a xa Truss 


ted e. mares 
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Quick Success in Aviation 
Fascinating—Daring—Big Paying 


To young men of daring, no other 
field of work will offer such a fascina- 
igh pay, nor such oppor- 
jecess as the field 
aviation is 

NOW is 


the time to get in. 


Amazing Opportunities in 
Airplane Industries 


In the automobile industry and in 
the moving picture business hun- 
t rich by 


BUT AVIA- 
IS NEW. Get 
le the opportunity is 
All over the country 
there will be a clamor for 
trained men. It will not 
question of pa 
of getting capable 


HERE ARE REAL 
POSITIONS, $50 TO 
$150 PER WEEK 


Aeronautical Instructor. 
‘Aeronautical Engineer. 


‘Aeronautical Contractor 
Airplane Repairman, 
‘Airplane | Mechanician, 


A Sure i Easy Way to 
Learn Aviation—At Home 


The study of aviation is almost 
fascinating as the actual work. Every 
lesson is full of interest 
not hav 
it is ike reading an interest 
that tells you things you have always 
wanted to know. Only one hour eack 


That is why 
You do 


evening re you the basic. trainin 
inva surp ‘You need 
only a common school education. 
James Powers 
indeed surprised 
Course can be 


Personal Instruction by 
Experienced Men 
Men who have had act 


give you personal attent 
select th 


read and undera 


Big Book of Op- 
portunities FREE 


Send coi 
for New Book, 
“Opportunities 

jane. Industry. 
Titereating and 
tive. It'will show you 
any things you never 
Trew Uelore about avier 


tion, Due to shortage 
of paper we could get 
only a limited supply 


of these books—send the 
coupon before they are 
all gone. 


AMERICAN SCHOOL OF AVIATION 
3601 Michigan Avenue, Dept. 1361, Chicago, Ill, 
= SHO, OF AVIATION 
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BARBERING 


Now One of the Highest 
Paid Professions! 


S90 to *150 Every Week! 


BE A “WHITE-COLLAR” MAN— 
Earn $90 to $150 a Week—CLEAN Money! | 


What's the use of doing dirty, greasy, 
hard work, when you can NOW eae 

ICE, as much money in a manly pro- 
fession that is CLEAN, profitable and 
full of opportunities? 


TES. 


Se 


MOLER Graduates wr 


Easy to Learn— 
Quick to Earn! Are Always Busy! 
Thavs BARBERING —MOUER wel, Men ox 
YOU! And the bet 


reat te A thie 
meatal 
Taught the modern 


lente traning at 
firemen ep 
fot as your sun Bom, 
Bee ah your oer 
Shop. hich we il 
alediy Rely: you eatin 


See the je Word, 


Or, if you sts we will 
help you step into a reat 
job, with good pay. the 
fat day, 

te 


MOLER sySTEM OF 
Coutears 


<= Address Nearest Branch 
(Strest Address MOT Needed) 
Please soad se, without ebligation oo 
my pare soar Boakice 


MOLER SYSTEM OF COLLEGES 
30 Branches in United States and Canada 


Cleveland, Obio 


January, 1925 
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“Morereath ‘Art Organization inthe 
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AY HOME 
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Pani YOU « ar aiaee 2A RADIO EXPERT « 


ped Book FREE 
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Soran es pan 


ries Starta. ‘Movie Show 
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Send for this sFree Book! 


FASCINATING BOOK of Detective Stories that shows how ordinary 
boys and men have won nationwide fame, thousands of dollars in rewards, 
and important official positions by solving finger print mysteries! 


Pisgee Print Experts Needed! 


opelated: 
You can learn finger print identification in a 
few months in your spare time—at home. 


Send the Coupon! 


Find out how you can become @ Finger 
Print Expert. 


Thirtcen Thrilling Stories of 


Universi of A lied Science 
Mystery and Achievement ii Dent 
mH 


13-61 Chicago, I 


Tag ot hoped 
ict depics ace Bw 


» 5-tube 


MORE Neutro- 
dyne receivers 
are being 
bought and made today 
than any other type of 
radio receiver. You couldn't 
build a set that will give you as 
much real radio enjoyment and 
results as you can get on a five- 
tube FADA Neutrodyne. You 
can assemble one yourself in a 
few hours that will enable you to 
tune in stations all over the 
country with loud speaker vol- 
ume. Get the new FADA outfit 
of Neutrodyne parts (No. 169-A), 
which sells at $72, and you have 
the most complete Neutrodyne 
outfit to be had. Everything 
needed is included and every 
part is guaranteed to be of the 

inest quality, low-loss type. Buy. 
the FADA Neutrodyne outfit and 


F. A. D. ANDREA, INC., 1581 


Send us this coupon 
with 78 and the new 
FADA book will be 
forwarded by return 


Gentlemen: 


Enclosed find seventy-five cents 
Neutrodyne Radio Receiver. 


‘Stamps 
P.O. Onder 


Name. 5 , 


Street Address of R.F.D. 


City or Town... 


poroecccccoo- 
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JEROME AVENUE, 


F. A. D. ANDREA, INC. 


Neutrodyne 


with it you get the new FADA 
book: 


“How to Build a FADA 
Neutrodyne Radio Receiver” 


This is the fifth edition. Revised 
completely and enlarged to sev- 
enty-six pages. Fifty-three pages 
with illustrations that make every 
detail of the assembling and op- 
eration of the five-tube FADA 
set easy and sure. Thirty 
pages devoted to “trouble shoot- 
ing”’—this alone is worth the 
whole price of the book to the 
owner of any receiver. In ad- 
dition the book has a large pic- 
ture wiring diagram; also a full- 
size drilling template. Free with 
every FADA outfit, or can be 
purchased separately for 75 cents 
from your dealer—or you can 
use the coupon below. 


NEW YORK 


1581 JEROME AVENUE, NEW YORK 


for which send me your bool on “How to Build a ADA 


January, 1925 
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Why Some Sets Are Disaporoved 


POPULAR SCIENCE MONTHLY 


NLY receiving sets that pass the 
Inboratory and practical tests of the 
Popular Science Institute of Stan- 

dards can be advertised in POPULAR 
Science MonTuLy. 

‘An increasingly large number of sets 
hhave been refused approval by the Insti- 
tute during the last few months. The 
advancement of the radio art and the 
innumerable broadcasting stations that 
are springing up hus made necessary even 
more rigorous tests before a set can be 
approved. 

Receivers that might have been good 
value a year ago are proved, by compara- 
tive tests, to be inferior to’ the grade of 
nets being manufactured to sell at a similar 
price today, Not only an improvement 
in the design of apparatus is evident, but 
also the manufacturing cost has been 
reduced—the latter undoubtedly being 
due to more efficient and economical 
methods of manufacture. 


[HAS been necessary for us to make 
our tests for selectivity doubly strin- 
gent; for radio receiving sets that were 
capable of satisfactory performance dur- 
ing the period when broadeasting stations 
were more widely separated will not 
operate well in sections that are closely 
populated with transmitting stations. So 
selectivity stands out prominently among 
the following eight points for which radio 
sets are tested: 


1, The external appearance 
2, Workmanship 

3. 

4 
&. Amount of amplifistion 
8. Wave-length range 

7. Quality of reproduction 
8. Operating characteristies 


Next to luck of selectivity, probably 
more sets are rejected because of poor 
mechanical construction than for any 
other one reason. Manufacturers who 
produce an otherwise satisfactory instru- 
ment, overdo their efforts to cut manu- 
facturing expenses, with the result that 
their sets will not stand up under usage. 
It is here that the man buying his first 
radio set may go astray most easily. 

Inferior mechanical construction is 
seldom evident to the man who in not 
familiar with the technical points of radio 

; he does not realize that the 


short period in his home with even 
ordinary usage. 
‘The equipment illustrated above 


POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to have been approved after test by 
the Popular Science Institute of 
Standards. 

Popular Science Monthly guaran- 
tees every article of merchandise 
advertised in its columns. Readers 
who buy products advertised in Pop- 
Ular Science Monthly may ex, 


That these products will give a 
Proper use.” Gur readers fn buying 
‘tees Our readers tn bu 
fihese products are guaranteed this 
fatistaction ‘by Popular ‘Science 


Monthly. ‘THe PUBLISHERS. 


By Alexander Senauke, ME. 


Radio Engineer of the 
Popular Science Institute of Stand 


ables us scientifically to determine th, 
sensitivity and selectivity of receivers 
‘The transmitter is adjusted to predet 
mined standards of radiation and modi 
lation. “We then move our separat 
transmitting and receiving stations unt 
the received signal, as indicated by 
special meter, is of standard strength) 
Sensitivity is measured in terms of th 
distance between the two stations, 
is repeated at a number of wave lengt] 
and the selectivity is obtained at euch 
these wave lengths by detuning tl 
transmitter station until the meter in 
cates that the received signal has beco 
just inaudible. ‘The amount of detuning 
of the transmitter station in kilo 
(frequency) is a measure of the selectivit 
of the set. 


HE fact that all the radio receivin 


through the above tests, as well as man; 
other equally rigorous tests, is conclusi 
proof of their worth; and those who ele« 
‘to use our list as a guide ean be 

that they are buying a set that will gi 
satisfactory service in proportion to the 
amount they spend. 


It is obviously impractical for even 
completely organized a bureau ast 
Institute of Standards to test ull products 
listed in tool or radio eataloques adver. 
tised in our columns. Only tool and] 
radio products specifically advertised in| 
Poruian Scienck MONTHLY are tested 
and approved by the Institute. 
Send for List of Approved 
Products 

Porvian Science -MontuLy will be 
lad to furnish a list of Radio and ‘Tool 
‘Manufacturers whose products have been 
approved by The Institute. 
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By many words wit is ex- 
hausted.”” 
Lao Tew 


Ss SNCHINOPHASS, 


TRADE MARK 


BROADCAST Receiver that marks a step 

forward in radio design which will stand as 

a challenge to the industry for a long time to come. 

Its surpassing craftsmanship is equalled only by 
its easy, dependable operation. 

Greater sensitivity has been gained through two 
stages of Balanced tuned radio frequency — the re- 
sult of many months of intensive research by the 
Grebe engineering staff. Extreme selectivity has 
been obtained by the use of Binocular coils. 

The settings for the various broadcast stations 
are equally spaced over the dials. This is accom- 
plished by S-L-F (straight line frequency) con- 
densers. 

A new type of volume control gives an unbro- 
ken range of six variations of audio amplification. 


cular” Coil 


with which 
the detector and radio stages are 

3 - tuned. Unaffected by impulses 
Write for literature from undesited local stations, 
its use is a tremendous factor in 
thesuccess ofthe Synchrophase. 


A. H. GREBE & COMPANY, ive. 
Van Wyck Blvd., Richmond Hill, N.Y. 


wean eer He kala ere 


0 Grebe appara ip covered 
Ny pstenvs granted und pending TRADE MARK 
(RE, UL. PAT. OFF. 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31 
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George Eastman—Greatest 
Amateur Photographer 


The remarkable story of an idea worth mill 


ns—How a young bank clerk 


took the mystery out of a magic art and put cameras in the hands of 
every one—What we may expect from photography in the future 


BOUT 47 years ago, a young man 
of 24 became seized with an idea 
regarding a hobby to which he 
had been devoting all his spare 

time, By day this young man was book- 

keeper in a savings-bank in Rochester, 

N.Y. By night 

‘and on his holidays 

he was a scientific 

experimenter, ale 
though he would 
scarcely have ap- 
plied that name to 
himself. His hobby 
was photography, 
which at that time, 
in 1878, offered 
fewer inducements, 
by far to a you 

amateur inv 

gator than avi 


tion, say, does 
now. 
In fai 


said there were 
‘almost no amateur 
photographers | in 
those days. Pho- 
tography was a 
deep mystery to 
the ordinary. per- 
a sort of black 
magic, Taking a 
ssingle picture wi 
very often a day's 
‘work, and required 
such fine skill and 
expert knowledge 
and such elaborate, 
costly and cum- 
hersome equipment, that the few 
‘who had mastered the art were glad 
to capitalize their knowledge by util- 
izing it professionally. 

‘The photographer, for example, 
had to be a practical chemist, capable 
of taking a shoet of glass and several 
bottles of chemicals and manufactur- 
ing a‘“plate” on the spot by the com- 
plicated wet-collodion process each 
time he wished to take a picture. 
Since this work and the subsequent 


Mm 


By Raymond J. Brown 


loading of the camera had to be per- 
formed in darkness, it was necessary 
that he carry a lightproof tent or shelter 
whenever he ventured to take landseapes 
‘or other outdoor photographs. 

A heavy view camera, an awkward 


‘Taking a Picture in the Olden Days—A Silhouette 
One ofthe frst attempts to mate a hotogran, 
‘inthe cary eighteenth century. The subject 
bbe photographed” ant between the source of 
ght ands sheet of sensitized paper fastened 


How I Use My Copy 
of Poputar Science MonruLy 
LIST of the names of the 
prize-winners in the contest 
announced in our October issue will 
be found on page 4 of this issue. 


‘ea a board. His shadow blocked off a certain 
Propartion of the light rays. and aa a result his 
Probie in sithouctte wer left onthe paper. 
‘This image however, faded in few minutes 


tripod, quantities of chemicals and a 
bucket of water were added details that 
made the luggage of the photographer of 
1878 about equal in weight and bulk 
to the camping gear of the well-equipped 
automobile tourist of today. 

Now, the idea 
that the young 
man in Rochester 
conceived about all 
this was that the 
photographic proc 
‘ess was needlessly 
complicated. He 
knew the pleasure 
thathe had derived 
from pursuit of his 
hobby; he assumed 
that others would 
find equal pleasure 
in it if only tho 
tedious, 


tice 
eliminated. 


And 
sined no one else 


peared eager to 
simplify photo 
raphy, he decided 
to attempt the 
thing himself. So 
he hired a little 
room over a shop 
and began to ex- 
periment. 

‘The results of 
those early experi- 
ments you seo 
everywhere about 
you. ‘They supply one of the most 
thrilling romances of modern busi- 
ness, one of the most inspiring chron 
icles of scientific achievement of all 
time. For within two years the 
young man in Rochester was manu- 
facturing one of the best of the early 
dry plates that eliminated much of 
the unwieldy equipment of the 
Photographer. 

Within five years he had paved the 
way for the motion picture and for 
33 


u 


the enormous present-day popularity of 
amateur photography by the substitution 
for the glass plate of a roll film of paper. 

Within 10 years he had produced a 
camera with which the novice, on his first 
attempt, could take good pictures simply 
by pointing the camera at his subject 
and pressing a button. Moreover, he had 
added a new word to the language— 
“kodak,” which he coined himself and 


First Folding Kodak 
Produced in 1892, it made a four-by-five 
picture. and was heavy and cumbersome 
ompared with the trim kodak of today 


which you'll now find defined in any 
dictionary as'a portable camera for 
taking instantaneous photographs” 
—an honor which rarely if ever has. 
been wecorded to the copyrighted 
trade name for a commercial ar- 
ticle, 

Within 11 years he had made 
commercially practicable the pres 
cent cellulose film. Within 13 years 
he offered a camera that could be 
Jonded in daylight. Within 20 years 
it is safe to say that there was 
scarcely a person in the civilized 
world who had not made “snap- 
shots” or been the subject for 
“snapshooting. 

‘Today it is virtually impossible 
for anybody anywhere to pursue 
his daily activities without en- 
‘countering in one form or another 
some of the far-reaching develop- 
ments that ean be traced directly to 
the experiments that the young man 
in Rochester instituted in his 
Inboratory almost a half century 
ago. 

‘You can't walk through the 
streets of the smallest village oF 
the greatest city, go on a rail 
roud journey, automobile tour, or 
boat trip, take a Sunday afternoon 
walk or a summer vacation with- 
‘out encountering kodaks. If you 
don't see them in use, you see them 
displayed in an amazing variety of 
stores, or you see kodak pictures in your 
home, or in your office or shop. 

‘There are upward of 200 illustrations 
in this magazine, and a goodly portion 
of them are reproductions of kodak 
pictures made by amateur photographers. 
Probably you own a kodak yourself; if 
not, it is likely that some member’ of 
your family does; certainly you would 


When you go to the movies, the pic~ 
tures you see are direct results of that 
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young man’s experiments of 47 years ago, 
for he made possible the photographic 
film, and now makes practically all 
motion-picture film used in Austfic 
‘That you can see your way)to your 
in a motion-picfure theater nw, insteadoof 
din the dar 


thank Him, too, \in large measure for! the 
excellent clearness of the movies you see 

today, for it was scientists in 
is employ who taught the 
‘ter owners the proper 
kkind of sereen to use to ob- 
tain the best values in pro- 
jection. 

Results both direct and is 
direct of those early experi- 
ments likewise are felt today 
in dozens of fields only re- 

connected with pho- 
—in industry, medi 
cine, and diverse 
branches of scien 
tific research. De 


velopments springing from those 
experiments were of signal use, 
too, in the late war—in the per- 
fection of naval camouflage, in 
aerial photography, in the train- 
ing of airplane gunners. 

In fact, the ramifications and 
products of those attempts 47 years ago 
to simplify the making of photographs 
are so amazingly complex and extend in 
so many different directions that merely 
to catalogue them probably would take 
‘as much space as this entire article. 

‘You may have noticed that I have not 
yet mentioned the name of the man of 
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whom I write. Probably I might refrain 
from doing so entirely without fear of 
any one’s failing to know exactly whom I 
mean, for the development of no other 
art, science; or industry probably is 80 
inseparably linked with the name of one 
man asis the development of photography, 
particularly as it affects the amateur, 
with the name of George Eastman. And 
yet it is surprising to what a limited 
degree any knowledge of this man, be- 
yond the fact, of course, that he is at the 
head of one ‘of the world’s great com- 
‘mercial enterprises, has traveled beyond 
his home city of Rochester. 


OTHER great inventors, other great 
industrial leaders, other great philat 
thropists—and George Eastman is all of 
these—are known widely, quoted widely, 
pictured widely. But the personality of 
George Eastman has remained screened 
behind the results of his labors—a fact 
that becomes the more astonishing when 
you meet him, for he is an affable, color- 
ful, buoyant,” amazingly youthful man 
whose enthusiasm for the aceomplish- 
‘ments of the enormous plants and 
the vast army of workers that a 
now the Eastman Kodak Com- 
pany is as lively as was his interest. 
in his own experiments when he 
was just a young bank clerk trying 
to make the practice of his hobby. 
easier for himself and others, 
‘There was a vibrant ring in his 
voice and a glitter of pride in his 
keen eyes as he showed me, in his 
office in Rochester the other day, 
the latest triumph of his great fc: 
tories—the ciné-kodak, a compact, 
entirely foolproof motion-picture 
camera for amateurs, the operation 
of which is 0 simple that it makes 
tuning a one-tube radio receiver 
seem like a scientific achievement 
by comparison. Nor do I make that 
assertion by hearsay, Though I 
would not call myself even an 
amateur photographer, I went 
out and made pictures with the 
camera—good pictures—and pro 
jected them on the screen a few 
hours later with the projecting 
machine that is part of the outfit 
‘There is a reason why Mr. East- 
man should be especially interested 
in this machine. For him it links the 


‘Le Father of the “Brownie’ 

‘The original Rastman kodak of 1885— 
father of the present-day “Browne,” which 
it resambles.” Compared with the pocket 
folding Hodala of today, it ia somewhat 
cde and clamey:_yet compared with the 
Sombersome equipment that coffonted the 
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Eastman at 


‘This is one of the few photographs for which George Rastman has posed. 


Hobby—Taking a Picture with His New Amateur Movie Camera 
Naked one of the moat remarkable indurtrial enterprises (nthe wodld: yet 
‘he ail lars himoelf ax "on amateur photographer.” 


‘Today. atthe tee 


present with the past; it does for motion 
Pictures exactly what he did for still 
pictures when he produced the first kodak 
in 1888—so simplifies their making that 
the veriest novice can take good pictures 
the start, 

‘This little machine,” said Mr. East 
presents five solid years of re- 
People have been talking for 


search, 
several years about ‘movies in the home’ 
‘as an interesting possibility of the future. 
Now that the ciné-kodak is here, the 
future has arrived in that respect. “Any- 
body who can read a set of simple in- 
structions can make perfect motion 


a 


pictures wish this- machin 

them, too, & one-fifth wha 

the mere developing and pflnting of an 
equivalent length of standard film. 


“WVHEN we first made kodaks, we 

had a slogan, *You press’ the 
button; we do the rest.’ We might well 
revive that for these machines, for we are 
equipping some of them with electric 
motors to turn the film, which makes 
pressing a button all the operator need 
do. We develop the film without cost. 
‘We don’t print it, for that has been made 
unnecessary by an ingenious process re- 


fem and interesting way” 


sty aro oe ve 


tory whereby a negative film can be 
reversed and turned into a positive ready 
for projecti 

“It is this that has made possible the 
Giné-kodak for home use. Without this 
process, the cost of making motion 
pictures undoubtedly would be  pro- 
hibitive for the ordinary amateur. Now, 
though, any one can chronicle the de- 
velopment of his children, record his 
vacations, picturize any event he may 
wish in motion pictures that he can see 
in his own living-room whenever he 
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‘When Men Race with Death 
to Make the Air Safe 


The story of a hazardous sport that has joined hands with science in 
amazing tests of speed and skill—How a plane is launched 
from an airship—Amateur flights point the way to a 
new day of safe, practical, and cheap air a1, | 


‘TINY speck grows in the sky. 
Tn an instant, a dot high up 
becomes 


glistening pair of wings, 
the ground, almost straight, at incredible 
peed. No one knows how fast; some 
say 300 miles an 


By Peter Vischer 


hooked under the car of an army dirigible, 
‘was released and took the air. ‘The same 
dive, the same straightening out and the 
same soaring away into the distance 
marked this feat, so graphically shown on 
the cover of this magazine. 


promise \for the success &f commercial 
Pilon. rey. can winualie ede 
lines for cross-country dirigible liners. 
A. dirigible going from New York to 
Chicago, for instance, could take passen- 
gers for intermediate points and could set 

‘them aground with- 


hour; some say 450. 
‘No one knows, 

Just before the 
ground is reached, 
when it seems as 
though this whizzing 
streak — must be 
crashed to earth be- 
fore your eyes, it 
straightens out ‘and 
with a thrilling and 
awe-inspiring grace 
speeds off into the 
distance, far and 
away. 

‘That's airplane 


utterly contemptible 
of death, ax is 

airplane ' racer. 
sport? Yes and no. 


sport. They loo 
upon it as selentific 
risearch, Speed, 


development of acro- 
auties, not half so 
\ much for the hanging 
up of new records as 
for the study of 
trains and streases. 
‘Through the ap- 


out delaying the 
straightaway flight of 
‘the mother ship, In 
the same manner new 
Passengers could be 
taken aboard, 


Maneuvering mes 


ordinary skill. 
again racing proves 
its value, It teaches 
pilots how to handle 
their machines und 
the most trying cir 
cumstances. 


SOTHE people 
who go to alr 
plane races — and 
‘ome 50,000 went to 
‘the recent meet in 
Dayton — may look 


upon racing aw a 
sport, but racers 
don't. They look 


upon” racing as a 
serious occupation, 80 
necessary that life is 
not too much to risk 
for it. 

And once in a 
while a life has to be 
given. At the Day- 
‘ton meet, Capt. Burt 
E, Skeel, ax fine a 
pilot asthe U. S. 


parently reckless 
stunts of racing, 
pilots and designers 
learn how airplanes 


dive of the air racers. ‘The spectators at 
‘the recent International Air Races at 
‘Wilbur Wright Field, Dayton, Ohio, were 
thrilled when a small messenger plane, 


\ ‘stances. Consider again the swishing 


Not only can an airplane be started 
from a dirigible, but it can return to its 
perch by means of an automatic attaching 
device. Future-looking aeronautical en- 
¢gineers see in this new development great 


ing line in the Pulit 
er Race, the world’s 
premier event for air- 
plane races, when he 
‘met death. His plane, 
& Curtiss R-6 racer, 
cone of the fastest machines in the world, 
‘was dropping out of a leaden weat, diving 
for the starting pylon, going at a speed 
greater than any that ever had been 
recorded. Suddenly, as his plane was 


=_- 
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AParachute . Plane Launched 
Jump from Airship 

Aboves One As lefts Anat arr 
ing ices Iooked “under the 

mon Ait for of the. 
Racer'a pare 

ne’ of 
lane ying 
Formation, 7 


patacte cin be sen 
Cither nde of it 


dashing toward — the 
ground, it waaneon liter~ 
ally tofall apart. A wing 
dropped off, and 


of paper. 

lage of 
his plane burst into 
fragments, ‘The en- 
gine, and with it the 


courageous Skeel, 
plunged toward earth, 
Ianded in a swamp, and 
buried itself feet 
throwing huge clods of 
earth for hundreds of 
feet 

Curiously enough, 
despite tho tremendous 
hazards of speed ract 


matic attachment 
protected and do 
not suffer at high 
speeds. There is a 
limit beyond whieh 
no man will be 
able to go, of 
course; but’ just 
what that limit is, 
nobody knows, 
One of the mont 
daring of all the 
speed pilots is 
Russell Le 
Maughan, a one 
time Pulitzer Rao 
winner, He taker 


corners within 20 

et of the ground, 
within sik, 

with ns plang 


in airplanes, | Skeel 
death was the first fatality in a Pulitzer 
Race. ‘The results, on the other hand, 
have ‘been most gratifying. Americans 
hold the world’s speed record as a re- 
sult of the Pulitzer Races, a record 
established in 1923 by Lieut. A. J. 
Williams of the U.S. Navy, known to 
thousands as “AI” ever since he pitched 
baseball for the New York Giants. 
‘Williams went at the rate of 243.67 mil 
‘an hour, a mark no European machine 
has been able to approach. 


“THERE wasn’t a. chance of beating 
‘Williams’ mark in the 1924 race, be- 
‘eause there was no new machine in the 
race. Lieutenant H. H. Mills of the army 
won in a Verville-Sperry racer, a mono- 
plane that looks like a darning-needle, 
bbut he couldn't make it go any faster than 
216.55 miles an hour, which is almost 


30 miles slower than the record of 
Lieutenant Williams. 

Airplane designers are satisfied that the 
speed limit by no means has been reached. 
Captain Skeel before his death said he was 
certain that 300 miles an hour on the 
straightaway would be done within a 
very few years. He said that a machine 
able to go 265 miles an hour already had 
been designed. 

‘A speed of 300 miles an hour on turns 
is a courageous thing even for a flier to 
predict. When a plane takes a corner at 
terrific speed, the centrifugal force draws 
the blood from the pilot’s head and into 
his feet. For a moment things go com- 
pletely black and a pilot is to all intents 
‘and purposes unconscious. 

‘Yet the pilots can do it if the planes 
‘can, aviators say. We are building our 
planes so well now that the pilots are well 


virtually. verticals 
He makes spectators gasp for breath. 
‘Yet he, too, believes that the speed 
limit by no means has been reached. 


HOSE who witnessed the recent inter- 
national air races may well appreci- 
‘ate what 265 miles an hour means. ‘They 
saw Lieut. John A. Macready, crack 
American flyer, who participated in the 
non-stop transcontinental flight, go up 
in a Wright machine 20 years old, the 
second built by the famous brothers. 

It looked as though Macready was 
taking his life in his hands, the Wright 
machine was so frail. It seemed nothing 
but a bundle of bamboo sticks tied 
together with a bed-sheet. It went up so 
wabbly, faltering and wavering, until it 
looked ‘as though any moment it wouléé 
come down in a heap. But it didn’t. 

(Continued on page 148) 
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An Air Hero—Holding the Break 


How a Mechanic, Dangling from Wing, Saved His Plane 
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A Thrilling Search for Wealth in 
the Wilds of Alaska 


Geologists Survey Resources of Oil and Metals in Far North 


By Norman C, McLoud 


FEW weeks ago there emerged 

from the wilderness of norther 

most Alaska a little band of 
‘ernment scientists after seven mont! 
thrilling adventure and hops is 
in the heart of the frozen 
hhad penetrated into tI 
ness and desolation 


measure its potential 
the region f 
metals and 
transporting 


oll and pr 
ke 


lization. 
‘composed of geologists 


stuntlyAeached out to snateh them; 
the least mischance might easily have 
brought serious consequences. Breaking 
ice blocked the river channels through 
which they traveled, and imperiled the 
frail sides of their canoes. ‘The dogs that 
drew their supplien ate more than they 
could haul in the ledges. Bitter eold— 
the kind that “runs out of the bottom of 
the thermometer”—sapped their energies 
and gnawed at their morale. 


HEY set up their instruments and 

‘made their sketches with fingers that 
were stiffened and all bu useless from 
the awful cold, with eyes blinded from 
the dazzling snows. For a period that 
most of us would have deemed intermin- 
able, they were marooned, with scant ra- 
tions and no avenue of escape, on a bleak 
island in the Arctic Ocean. “For weeks 
their only fresh food was won by skilful 
marksmanship that brought down an 
‘occasional bighorn sheep. 

‘Their return to civilization was accom- 
plished only through a chance encounter 
with a government vessel cruising the 
Alaskan shores in search of shipwrecked 
‘sailors, after they hud completed a 150- 
mille eanoe trip through the icy, turbulent 
waters of the Aretic Ocean. 

In his steam-heated office in Washing- 


ton—a retreat that offered a startling 
contrast with the barren region he 
hhad Just left—Dr. Philip 8. Smith, 
leader of the ex- 
pedition, £ 
sketehed for me, 

afew days ago... ail 

thrilling chron 

ile of the ad- 

ventures of his party. Doctor Smith is a 
geologist, a stalwart giant, with a record 
of a dozen years or more in the Alaskan 
wilds. Second in command to him was 
Dr. J. B. Mertie, another six-footer of 
ong experience in pursuing scientific in- 
‘vestigation under ‘the most hazardous 
conditions. ‘The other members of the 
arty, too, were vigorous, outdoor men, 
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chosen for this dangerous work beeause 
‘they possess the unusual combination of 
scientific 


Knowledge and skill, with 
lity to cope with the ravages of Nature 

in her cruelest 
moods. 


‘The goal of the 


‘The Leader of the Expedition 
Dr. Philip 3. Smith. geologist and stalwart 
{Dnt who Ind the government expedition nto 
Scrthermoet Alsuta He hee spent © doses 
year Uamping Alnke's widernesses ahd ex 
Bloring uncharted rivers. Hele im eld tops 


explorers was the area known as Naval 
Petroleum Reserve No. 4, an area as 
large as the combined states of New 
‘Hampshire, Vermont, Massachusetts, 


Ey) 


Rhode Island, and Connecticut. Within 
the 35,000 square miles of this region pre- 
vious perfunctory surveys had shown un- 
mistakable evidence of oil and mineral 
wealth that invited American develop- 
ment, so the area was created a Naval 
Reserve last year and the Geological Sur- 
vey was directed to establish its possibili- 
ties. 

The region explored by Doctor Sith 
and his comrades stretches for 300 miles 
‘or more along the shores of the Arctic 
‘Ocean and extends southward into the 
Jofty and rugged peaks of the Arctic 
‘Mountains. 


“THE expedition attacked its objective 
from the south, following a plan and 
an itinerary that Doctor Smith worked 
cout a dozen years ayo. Once they moved 
from Tanana, Alaska, from whence the | 
start was made late last February, they 
were entirely “on thelr own.” ‘They 
could hope for no help from thove they 
had left behind; on their own careful 
preparations, their own vigilance, their 
‘own hardihood—often their own luck— 
the success of the expedition rested. 

“Our basic supplies had to be carried 
from the starting-point,” Doctor Smith 
told me. “It was essential that we should 
figure on complete independence. W. 
hoped, of course, that we should find it 
pomibie to supplement our food supply 
by fishing and hunting, but we could not 
‘count upon it, We knew that we should 
see no human being from ‘Tanana to 
Point Barrow, the northernmost tip of 
Aluska—a distance scarcely to be mea- 
sured in miles, but gaged by the time 
between March and September. 

“One item that will emphasize the re- 
quired attention to detail was the carrying 
of strips of wood for use in repairing our 
ceanoes in case of damage. We knew that 
much of the couttry we should travery 
was practically wOddless, and 
repair strips were wanted, they would 
be wanted mighty badly.’ Experience 
showed that we were right, and the strips 
saved the expedition 
more than once. 

“The supply train 
was a. formidable 
procession, consist 
ing of six’ teams of 
15 dogs apiece, un~ 
der the guidance of several whites’ and 
Indians. This train preceded the survey- 
ing party, which traveled with four addi- 
tional dog teams of similar size. 4 

“The supply train carried three or four 
tons of supplies. In the selection of the 
outfit we were compelled to give careful 
consideration to what should be taken 
and what should be omitted. An outfit 
may easily become unwieldy. ‘Take, for 
example, the item of food for the dogs. 
Each animal will eat two pounds a day. 
For 150 dogs this means a daily consump- 
tion of 300 pounds. A team of 15 dogs 


40 


will haul from 1000 to 1500 pounds. This 
shows that the team will ext the equiva- 
lent of its load in from 38 to 50 days. 


“ZOU ask me why we did not take 

more men, so that it would be un- 
necessary for us to work like stevedores. 
The answer is simple. Each man in~ 
volves a burden of approximately 100 
pounds in the items of clothing, bedding, 
cooking apparatus, and general outfit, to 
say nothing of three pounds of food for 
daily ration. Each additional man easily 
may become a factor of weakness.” 

‘The supply 

train started from 
Tanana about the 
middle of Febru- 
ary, followed a few 
days later by the 
outfit that a gentle 
sense of irony 
prompted the voy~ 
agers to designate 


One of the government explorers standing 
beside a doy aed that curled vupplies for the 
‘expedition Sinto "Alaskan wilde Srooked 
dames shield. hia eyes fromthe briliant 
dare of the summer nun on the aretic anow 7 


as their arctic passenger train.” 

‘The freight crew had been 
carefully instructed in the mat- 
ter of the route to be followed 
and the system of leaving sup- 
plies along the journey for the 
passenger outfit. Under this 
well laid plan the advance party 
dropped & week's supply of food 
at every six-day interval. 

‘The cache system worked 
with clocklike regularity. Wher- 
aver it wat necessary’ for the 
freighters to double on ther tral, 
leaving part of thelr burden for 
a second trip, cut branches of 
trees or shrubs furnished the basis and the 
covering for outdoor “warehouses” which 
protected the supplies from predatory 
creatures. 

For the sixday intervals, however, it 
was deemed desirable to provide greater 
Preasure of precaution. ‘The supplies for 

issenger e:uit. were left suspended 
in trees after they had been packed is 
small cloth sacks inclosed in wate: 
proofed canvas bags. 


GOON after the surveying party over- 
took the freighters, it was found possi- 
ble to make the passage toward the north 
by proceeding up one of the tributaries of 
the Alatna River. This important dis- 
covery of a pass opened new possibilities 
for penetrating, northern Alaska, and will 
doubtless play its part in future develop- 
‘ment of the isolated district. ‘The pass 
‘penetrates the mountains at an elevation 
of more than 3000 feet, in the midst of 
peaks extending as high as from 6000 to 
8000 feet. 

‘When it was determined that the 
freighting could be handled by the per- 
manent organization, the freight crew 
[Fas damissed and permitted to return to 

At this point the expedition established 
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its first base camp and began actual sur- 


veying. Old lines were picked up and 
the work was pushed into the Naval 
Reserve. The technical men carried on 
‘topographical surveying. The geologists 
conducted a study of the rocks, the 
measurement of sections, 
and kindred activities, 
In this work the members 
of the party traveled in 
groups, leaving the main 
camp for several days 

at a time. 
“At times the tem- 
erature was severe,’ 
Doctor Smith told me. 
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“To the geologists this was of little mo- 
ment, for they could keep moving. To 
the topographers, however, it was another 
story. These men had to work in the 
‘open and each of them was compelled to 
‘occupy exposed positions from which he 
made his observations, the records of 
‘which had to be drafted with bare hands, 


“HAVE seen the engineers draw eon 
scientiously for a few minutes at a 
time and then spend many minutes get- 
ting their fingers into condition to bend, 
Some of our trip was made in temper 
‘atures colder than 50 degrees below zero. 
Until May first the night temperature 


During the oceu- 
pancy of the first 
base camp, active 
operations were con- 
ducted for moving 
forward into the oi 
reserve before the 
melting of the snow 
should make it impossible to use 
the dog sleds for transportation. 
‘The men not actively engaged in 
surveys devoted themselves to 
transferring supplies across the 
snowfields into the Colville River 
region, north of the mountains, 
where’ second base camp was 
established somewhat later. 

Late in May the snow rapidly 
disappeared, and by May 28 a 
‘mall amount of water wan run- 
ning by the camp. On the last 
day of the month, the expedition 
abandoned its winter camp and 
started downstream in boats, 

‘As canocists the yoyagers found the 
problems those of ice instead of snow. 
When the ice breaks in arctic streams, 
there is something appalling in the 
method of dissolution. ‘The break comes 
with a mighty roar and rush, No sentry 
fs needed to detect the opening of navi- 
gation, for the roar, Doctor Smith told 
me, is loud as summer thunder. 


RIVER navigation at the point of em- 
barkation offered problems of its 
own, For some distance the stream was 
extremely shallow and the men of the ex- 
edition worked their passage even more 
vigorously than with the passenger train 
of the snows. ‘There were many places at 
which the boats could not be floated, and 
the work of dragging the craft over ob- 
structive bars required that the voyager 
wade constantly in icy waters. The ex- 
perience was one to make a lasting 
impression. 

“We were successful in keeping our 
hheads out of the water,” Doctor Smith 
told me;"‘but at times that was about all.” 

Fifteen miles below the winter camp 
the voyagers reached open water. For 
the purpose of covering a greater survey= 

(Co +145) 
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Strange Jobs of Unusval People 


Here are six folks who never find their work monotonous 


Smering, 
conducts a bird hospital.” Hun- 
of birds are sent to her for 
‘and training. "She de- 


improved by their 
‘to imitate the high flute notes 


Straightening 
eifle is 


b 
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What Your Dreams Mean 


A noted authority explains the mystery of sleep—Why folks dream 
| off falling tom dissy ibeishts, Gf flying! through the ain or 
wandering unclothed—How sleep fancies can be made to 
order—Unusual stories of the eight most familiar dreams 


By James J. Walsh, M.D., Ph.D. 


TRAVELING salesman recently 
consulted me after dreaming that 
he had fallen 16 stories from the 

root of a high office building. He had 
awakened just before he struck the 
ground, ‘The man frequently dreamed of 
falling, it seemed, and he had heard it 
said that if ever one hit bottom in a falling 
dream, the shock would mean instant 
death.’ Was it true? 

‘Of course such an idea is ridiculous, 
but then, thousands of people believe that 
fairy tale, I should like to have reas- 
sured my patient with indisputable facts, 
but his question could be answered only 
with direct testimony. If any man has 
died from the shock of landing at the 
bottom of a dream precipice, he has not 
had the chance to tell us about it, 

My traveling man’s dream was easily 
explained, It was nature's alarm clock 
to let him know that his legs were getting” 
an insufficient supply of blood. He had 
eaten a heavy meal just before retiring, 
and the weight was pressing on the big 
artery over the spine, interfering slightly 
with the blood going to the limbs. This 

duced the same sensation experienced 
fn descending ina fast elevator. Gravity 
being interfered with, he was catching up 
with the blood being pumped into his 
legs. ‘The result was a feeling of being 
without foundation, 


] ASKED him, too, about the condition 
of his bedsprings, for probably more 
than half of all falling dreams are incited 
by the dreamer turning over and sliding 
into a depression in the bed. Further, 
learned that about a week previously, my 
patient had been watehing a daredevil 
perform hair-raising stunts on the edge 
af the roof of a high office building. He 
had been deeply impressed by the danger 
of these spectacular feats. ‘Then when 
he experienced the falling sensation, the 
thoughts recently associated with it came 
readily in the form of a dream. 

Many persons are afraid of their 
dreams, Superstition has more power in 
this field than in almost any other. It is 
because human knowledge of dreams has 
come so slowly. For thousands of years 
scientists have been attempting to pry 
beneath the darkened glass that has ob- 
scured this mysterious function of the 
human mind, and even yet, they some- 
times have’ to answer, “I do not 
nov." 

In the last 20 years we have made more 
progress in understanding dreams than 
in many centuries before. We are at last 
seeing possible answers to the recurring 
questions of mankind: "What are dreams? 
What causes them? What do they mean?” 


Our most recent and significant experi- 
ments all point toward external causes 
for dreams. ‘Thought processes, it is 
‘assumed, are going on all the time in our 
brains, at night, as well as during the day. 
‘The more complex functions, such ax 
judgment and reasoning, ordit 
not take place in sleep, allowing 
ing to take the form of loose 
tions. 

Recently science has 


‘extract of the pitul- 
her blood pressure. 


plasant and satisfying dreams. Before, 
‘traveling to foreign lands, as ahe 


always wanted to do. Everywhere 
went, she saw beautiful landscapes 


adrenalin, another gland extract, was 
substituted, at once a change came over 
the nature of her dreams. ‘They lost their 
colors and became terrifying, filled with 
violent quarrels. 

Chemists and physicians know that in 
normal anger or fear the human body 
secretes adrenalin from the 
suprarenal glands. This secre- 
tion makes our hair stand on 
end, a cold sweat appear, and 
tthe skin look like goose flesh. 
‘The experiment I have just 
mentioned showed that adren- 
alin treatments produced the 
same effect in the patient's 
dreams. An overdose of insulin, 


duce the same feeling of fear. 
Maurey, a noted French 


sponsible for dreams. He told 
of one of his own dreams as an 
example. 

‘Just before going to bed he 
had been reading about the 
horrors of the French Revolu- 
tion. When he fell asleep, he 


dreamed that he, too, 
taken to the guillotine. His head was 
fitted on the block. Down came the 
gleaming, keen-edged knife, swiftly and 
more swiftly. ‘Then, to his intense agony, 
it hit him and he woke in a cold eweat, to 


find that a Tight curtain rod had fallen 
‘and struck him squarely across the neck, 
‘The falling rod did not just happen to 
hit him at the dramatic moment. The rod. 
hit him first, he reasoned, and as this 
‘sensation penetrated his consciousness, 
the events about which he had been read- 
ing recently flashed into his mind. ‘Thus 
it is that most, if not all, of our dreams 
can be traced’ to an external physical 
‘cause coupled with an association of 
Jideas born of our waking experience, 


XAMINATION of thousands of 

dreams experienced by thousands of 
dreamers, has enabled us to learn that the 
‘most common dreams are eight in num- 
ber. And every one of these can be 
traced to some physical cause, 

‘The most common dream of all is said 
to be that of wandering about with in- 
‘sufficient clothing. In this, almost 
always the dreamer wakes to find that 
hhas fallen from him, 
leaving some part of his body uncovered. 

‘Most of us have dreamed of running 
after something, a trolley-car, for example, 
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It is terrible, for in the dream your feet 
are fastened to the ground. Exerting 
every muscle and breathing as hard as 
you can, you make no progress. ‘The 
car disappears in the distance. Then you 
wake, to find that your nose is stuffed up 
with ‘cold and you are out of breath— 
again an actual physical sensation. 


NOTHER common dream is that of 

flying. Its cause is similar to that of 
falling. When you sleep, your diaphragm 
i less active and more breathing is done 
bby the chest, Some slight interference 
with normal respiration causes con- 
sciousness of the chest moving up and 
down in quick, rhythmic moyements, 
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‘You have been lying in one position so 
Jong that the skin has become numb and 
no contact is felt with the bed. Feeling 
light and without contact with the 
earth, you dream of flying. 

Since the invention of airplanes, dreams 
of flying have increased. Our dreams 
may use any material stored up in our 
brains. All of us have many images of 
airplanes and other aircraft at call. With 
dirigibles now soaring over our heads, 
dreamers will add rides in airships to their 
list of interesting experiences. 

‘The dream of food, another common 
‘experience, usually ean be traced to the 
sensation of hunger. I attach so much 


importance to this stimulus that when 2 

man asks, "Why do 

= [ dream?” I often 

reply with the ques 
tion, 


“When, or 


Shackle- 
ton, the British ex- 


43 


plorer, has told me about many of 
his dreams in the South Polar regions— 
‘most of them about food, all of them due 
to acute hunger. Once, with two com- 
anions, he was separated from the rest 
of his party. Each of the half starved 
men had three large crackers a day. 
‘They ate these slowly, reaching out after 
every crumb. One night, then, Shackle- 
ton dreamed that he was at ‘the Lord 
Mayor's Banquet in London. All the 
viands for the entire meal were on the 
table at once, quite contrary to the usual 
custom. Shackleton was just ready to 
take the first mouthful, when he woke to 
find himself with a’ painfully empty 
stomach, on an iceberg in a frozen land, 


AN OLD Persian legend tells of a man 
‘called Barmecide who used to torture 
victims, kept three days without food or 
water, ‘by setting before them empty 
dishes and asking them to partake of the 
appetizing delicacies that he described. 
‘Most of those who “feast with the Bar- 
mecide” in their dreams could avoid this 
unpleasant experience by drinking a glass 
of warm milk before retiring. 

Dreams of murder and death usually 
are traceable to indigestion. A piece of 
cheese has been responsible for many a 
nightmare. In such a dream one f 
something seriously wron 
tempting to find an explanation for it, 
memory brings out from the storage 
hhouse, the brain, the most terrifying 
images laid up there. So, too, any al 
ation of the blood supply to the teeth, or 
dental decay, may bring a dream that 
you are in the dentist's chair. 

If, in early life, you have taken your 
school work seriously, you probably 
dream often of taking examinations. Men 
have told me that as much as 60. years 
after graduation, they have dreamed of 
examinations, and of being asked ques- 
tions they cannot answer. ‘This often is 
caused by anxiety over the next day's 
tasks. There is a sensation of unrest, 
and the dreamer, seeking some reason for 
it, associates it ‘with an occasion when 
such uneasiness was felt—examination 
day at school. This type of dream is 
frequently experienced by doctors, law- 
yers, and other professional people who 
Often are asked many questions, 


“THE amazing ability of the memory 
to produce long forgotten thoughts 
and images was vividly demonstrated in 
an experience of a friend of Samuel 
Butler, English novelist. ‘This occurred 
in his waking hours, but it has particular 
bearing on dreams. 

The young man, 25 years old, tore the 
quick of his finger ‘on a sliver. As he felt 
the pain, he remembered that he had had 
the same sensation at another time. Tt 
‘was when he was seven years old. He, 
hhad poked his finger in a hole in the bed, 
in which a bolt had once fitted, and in 
doing this he had hurt his finger. He 
remembered that at the time he had 
picked up a piece of paper and had 
stuffed it in the hole, 

‘Then his thoughts started on a different 
channel, About that time a five-pound 
note had been lost in the house and never 
found. Suddenly now, 18 years later, 
there came the thought, “Perhaps that 
bit of paper I stuffed into the hole was the 
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The Show of Your Lifetime 


To Be Seen during Total Eclipse of the Sun January 24 


Tis Pen OF SUN's. oF 
THOM new 


Less ex 


{GMT SHADOW RING. 08 
PENUMORA 


uns 18K wa sabow 
ENTIRELY FING, 
Seecuneo m UMBA 
TOTAL ZONE 


By Henry M. Hi 


bree 
work, or whatever i 


‘eclipses of the sun are so 
very limite in geographical distribution 
‘over the earth that the coming one will be 
tthe first to be visible in the parts of the 
‘United States from which it may be ob- 
served since long before the days of 
eleétric lights and automoblies. 


HAT astronomers call the “‘path of 

totality”—the places in which the 
sun will be entirely obscured—begins, 
for the coming eclipse, at sunrise in 
northern Minnesota, near the Canadian 
boundary, northwest of Duluth, with a 
‘width of about 84 miles. Sweeping south- 
eastward, with the staggering speed of 


MOONS DISH 


naba, Mich. 


about 90 miles a minute, this great coles- 
tial pencil mark will pass over B 

Buffalo, Watkins, Bingham- 
ton and Poughkeepsie, N. Y., 


Eclipse Time-Table 


F YOU live in of near one of the 

representative cities listed below 
‘cut out this time-table for reference 
fon January 24. It will tell you the 
percentage of totality where you 
five, and the local time at which the 
mid-point of the eclipse occurs. ‘The 


New Haven, Conn. 
Poughkeepsie, N.Y. 100 
Rowtorgrg. ita 


SNRSSSLISSSE 


BUFFALO~ 
JOTAL ECLIPSE 


PATH OF TOTALITY AVERAGES. 
100 MILES WIDE 


tmout's dhadow sirives the arth, the 
clipe wil be total, wt New Orleans 6 


Hayen, Conn. ‘The path gradually widens, 
reaching a breadth of about 115 miles at 
Poughkeeprie 
HESE cities are all close to the center 
Tine of the shadowy ribbon. So, if you 
live within, say, from 40 to 40 miles north 
south of a line drawn through them on 
the-map, you ean see the eclipse if you 
wish, and if the weather is clear. 
Sweeping across Connecticut, the path 
will pass over the Atlantic, maintaining 


the same general direction until it reaches 
about latitude 40° N., longitude 55° W. 
‘where it will attain ite greatest width, and 
change to a northeasterly direction, 
sweeping up over the North Atlantic until 
it loses itself at sunset about halfway 
between Iceland and the Seandinavian 
peninsula. 

‘A word about eclipses in general; then 
let us picture what you will see if you are 
fortunate enough to be in the path of the 
coming eclipse. 

‘An eclipse is simply a more or less com- 
plete darkening of the face of the sun oF 
‘of the moon. ‘The first is caused by the 
passage of the moon between the sun and 
the earth; the second by the passing of 
the earth between the sun and the moon. 
Because the ever-changing relative pork 
tions of the sun, moon, and earth recur in 
‘a strietly periodie or eyelieal manner, the 

‘ o 
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These Boys Are Expert Mechanics 


Amazing Products Prove Youthful Skills in the Wierd 


LATS 


EVER before have children received such thorough 
training in mechanics as they do in the schools today. 
‘Almost by the time they are out of kindergarten they are 
learning how to use simple tools such as the fretsaw, and 
this education progresses through the higher grades, 
‘Yet the boys of today, not content with school training, 
are establishing their own workshops at home. Here they 


At the age of 11, Kel 
‘in Vander ad, gn 
Sivan A: Vander 
ew York faancler 
fa expert in te un of 
Sirpnte “to "he 
y the and circus saw 
At he ett i Hele chown bl 

plete even to tele- Sect Deen tay 
phone lines, built 
By Gtenn Mac 
roy, age 12, fa ho 


ines and ni 
as builders of 
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Newent Marvels of the Speedway. 


Rear Motor Machines Designed to Split the Air 


betweenthe axle centers 


‘An Egyptian | sportsmas 
Prince Hjetateddin, s making 


a bid ror apsed records 
wachine shown at 

he. Wis ear, designed 

rhe palace, in driven 


Giant eylinder engine. 


make, is snid to attain a speed of 
116 miles an hour, although the 
cylinder volume ofits six-cylinder 


than 5000 ‘revolutions a minute 


A speed of 168 miles an hour— 
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The Atom’s Amazing Secret 
of Power near Solution? 


Efforts yy Way to 


x vert ML i 


' scientist is ‘working on what may 
be the most dangerous experiment 

in the world—in an effort to release the 

tremendous power locked in the atom. 

“Apprehension ia felt by’ the country. 
folk about; there is an attitude of tense 
watchfulness and hidden dread. ‘The 
experimenter stands by an electrical ap- 
paratus, reaches out, and turns a switeh. 

For many months Dr. T. F. Wall, 
noted engineer of Sheffield University, 
has been doing this. He is attempting to 
disrupt the atom and release its energy 
by means of an extremely powerful 
magnetic field. 

‘Some day, posibly at a terrible mo- 
ment, the great current of electricity 
which he is loosing through that simple 
motion, may accomplish the end toward 
which he is working. ‘The result no man 
can prophesy. 

‘Will there be a gigantic shock, « blind 
ing flash, swallowing everything? The 
destruction “of ‘the world? Will the 
terrific energy of a single atom be com- 
municated to adjoining atoms until the 
world, the stars, the whole universe are 
reduced to electricity? One instantaneous 
whiff of energy released with « terrify’ 


1" 
detonation, and after that—nothing? 


there motionless, 
awed by the realiza- 
tion that he hus dis- 
covered the greatest 
secret of all ages—a 
method for releasing 
‘and controlling the 
figantie forces be- 
lieved to be impris- 
oned in the atom, 


OST of those 
‘working with 
the atom today offer 
reassurances. ‘There 
will be no cataclysm, 
they say. As man 
learns how to release 
the atom’s energy 
for his own use, he 
will learn, also, how 
to control it. But the 
mere fact that no one 
knows is enough to 
explain in some de- 
gree the fears some 
people express. 
Consider a body so minute that 
6,000,000 like it could rest on the point of 
a needle. This is the atom—the atom 
that scientists are tearing to pieces and 
hope to find alive with power beyond 
human conception. 


G. B. Seybold 


it of water there is enough of 
this faysterious power to drive the 
Leviathan across the Atlantic and back! 


We Greatest Riddle 


‘orks 


IE Unlted States Bureau of 
‘Standards recent 

inst tee mat eutsrandiog selen- 
tific accomplishment of the dec- 
ade is the exploration of the atom. 

‘Atoms are at once the smallest 
and most wonderful things in the 
world. Everything in the uni 
verse is made of them. They are 
0 small that 6,000,000 of them 
could sit on the point of a needle. 

Yet" many scientists believe 


that each tiny atom is literally 


‘enough in atoms, they say, to run 
the wheels of the world. | Other 
investigators are less credulou: 
believing that atomic energy 
found only in radioactive sub- 
‘stances and will be forever out of 
the reach of man. 

In nearly every part of the world 
men are exploring the atom, 
seeking to capture and harness 
tremendous power. 


‘a metal brick containing enough explosive 


energy to blow up Los Angeles! In an 
ordinary motor-truck could be carried 
‘enough concentrated energy to level half 
anation! 


nloose Limitless Stores of Energy 


But this force, so tremendously dev 
structive, could also be the greatest bene~ 
factor of mankind. Enough of it to run 
the machinery of the world indefinitely. 
Enough in a chunk of mud to run an 
automobile for weeks! A vast untapped 
force to make coal, oil, and all other exist- 
ing-sources of energy obsolete! Enough 
to do the work of the world, to change 
civilization on this earth! 

‘The modern view is that everything in 
our universe, including ourselves, is made 
p< ses, caeh comriag 8 nui 


bout it in fixed orbits, just as planets 
revolve about the sun, at a tremendous rate 
of speed, as great as 93,000 mile 

No one ever has seen an atom, 
one ever will, for we see only by me 
light, and the atom is so small tha 
escapes detection by the vibration of 
light waves, No microscope, no matter 
how powerful, ever ean help us. Ifa drop 
of water were magnified to the size of the 
earth, an atom in the liquid would appear 
tthe size of a baseball. Consider the Yale 
Bowl an atom, and an electron speeding 
in it would be the size of a gnat, 


HE nuclous jis still smaller than an 

electron. Give the atom a diameter 
‘of one mile, and an electron in it would 
be as large as a dining-room table. ‘Then 
place a pea in the center of the table. 
‘That represents the nucleus, 

‘The number of electrons in an atom 

and the structure of its nucleus determine 
whether the substance is gold, iron, or 
some other element. In all except ‘the 
‘simplest atom, that of hydrogen, the 
electrons revolve around the nucleus in 
successive rings. ‘Those traveling in 
orbits nearest the nucleus revolve with 
the greatest speed. 
‘When any of these electrons are forced 
‘out of their path, 
ways, dragged far- 
ther away from the 
nucleus, a great 
amount of energy. 
is released. Some of 
the energy of mo- 
tion that the fast 
whirling electron 
hhad in its own orbit 
is lost when the elec- 
tron jumps, and this, 
lost energy is re- 
eased in the form 
of waves. If the 
nucleus of an atom 
‘can be attacked and destroyed, the whole 
atom ean be disrupted, eausing the elec- 
trons to be shot out of their orbits. 

‘This actually can be seen in the case of 
radium by a remarkable instrument that 
photographs what is happening in the 


interior of an atom. As particles flying 
from radium pass through a gas, they 
electrify atoms in their path, and small 
drops of moisture forming on these make 
fa trail of mist, which can be photo- 
graphed. ‘Thus, though the atom itself 
will forever remain invisible, its travels 
can be observed readily. 


"THIS photographic apparatus has re- 
‘vealed that radium atom behaves 
just like any other atom for one or two 
thousand years—its electrons traveling in 
fixed orbits around a nucleus—then sud- 
denly it explodes, throwing off a new 
atom, that of the gus, helium. And in this 

process, when the particles are being shot 
Bf at high speed, the radium is. being 
changed into lead. ‘Transmutation of 
matter is taking place. 

‘The high speed electrons in the atom, 
explains Doctor Wall, 
fare like electric cur- 
‘and produce in 

intense 
fields of 
such immense 
strength that hitherto 
it, has been impos- 
sible to produce any- 
thing as great by 
artificial means. But, 
if it were possible to 
produce a magnetic 
field as powerful as 
those in the atom, 
and this ficld were 
impressed on the 
atom, he argues, the 
orbits of the electrons 
‘would be #0 disturbed 
that the structure of 
the atom would be 
broken down, and 
some, or all, of its 
energy would be re- 
eased. 

Doctor Wall has 
obtained a magnetic 
field 20 times more 
intense than any ever 


Known before, by tt cei 
winding several Iay- = te 


cers of thick insulated 
‘copper wire around a 

mall. tube of steel. 
‘This is immersed in a 
large glass tank filled with transformer 
oil, and huge quantities of electricity are 
discharged through the  oil-immersed 
copper. 

‘The result is that an extremely powerful 
‘oncillating electric current flows in the 
coil for a small fraction of a second, pro- 
ducing a correspondingly intense ‘mag- 
netic field, which passes through the steel 
tube. For a minute fraction of a second, 
the apparatus is capable of permitting: an 
equivalent of 200,000 horsepower to be 
supplied to the coil. ‘This intense mag- 
netic field is impressed at regular inter- 
vals for days, weeks, and even months, 
fon the material whose atomic structure it 
is desired to change. 

Steel was used as the material for the 
first test, because it was discovered that 
‘any change in the positions of electrons 
in the atoms of steel, alters the magnetism 
of the metal, either weakening or strength- 
ening it, thus forming valuable guide 
to what is going on. As an incidental 
result of this experiment, a way may be 


he tube with « tremendously powerha mag 
tteound which whiet lectroon in Band erate 
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found to improve definitely the inherent 
magnetic qualities of iron and steel, 
which, in itself, would be of tremendous 
importance industrially. 

So far as Doctor Wall's work has pro- 
gressed, a remarkable phenomenon has 
been observed. At some stages the dis- 
charge current in the coil around the 
piece of steel increases to an enormously 
greater value than would be expected 
from calculations. An instability of cur- 
rent is being reached, which means that 
the strength of the magnetic field is in- 
creasing beyond all expectations. With a 
further increase of power, the strength 
may go on increasing without limit, until 
the dramatic moment arrives when the 
atom is shattered. 

Doctor Wall now is modifying 


is ap- 


paratus so that it is expected to give at 
least twice the strength of magnetic 


dhe right uch 


field obtained in any of the previous 
‘measurements. 


[7,35 conceivable that we may learn 
shortly how to get at the power that 
some day will enable us to hold the engine 
of a motor-car in one hand. Instead of 
the tons of coal we buy every winter, we 
‘may release the energy contained in a 
two-pound lump, knowing that there 
is enough there to heat a large house 
at a comfortable temperature all winter. 

Great as is the interest in the efforts of 
Doctor Wall, the experiments of others 
are attracting equal attention. In fact, 
fone hundred trained minds in several 
countries are working patiently, with 
Gifferent methods to harness this tre- 
mendous power. ‘To one or the other of 
their laboratories may come success at 
any moment. 

Scientista working in America agree 
with Doctor Wall that it will take some 
tremendous force, something much greater 
than anything we now have, to disrupt 
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the atom, While the English scientist is 
trying to pull electrons out of their orbits 
by producing a great magnetic field, Dr. 
Gerald L. Wendt of the Physics and Chem- 
istry Department of Pennsylvania State 
College is attempting to do the same thing 
with heat. In his experiments he is using 
a temperature of 60,000" F., which,is six 
times as hot as the heat of the sun, and 
20,000 degrees hotter than the hottest 
star. This is obtained by using 100,000 
volts of electricity. 

The American scientist places a tung- 
sten wire in a vacuum tube through 
‘which he shoots energy, in the hope that 
more energy will come out than went in, 
and that the tungsten will be trans 
formed into helium. 

‘Transmutation of metals is seen to be 
linked closely with the problem of how to 
release atomic energy. For when one 

element is changed 
into another, accord 
ing to the theory of 
modern science, it 
means that one or 
‘more electrons have 
been added to or sub- 
tracted from each of 
itsatoms. And when 
this happens, the elec 
trons moving into 
their new orbits re- 
lease energy. 


NTENSE heat was 
responsible for the 
reported transmuta- 
tion of mercury into 
gold recently by Pro- 
feasor Miethe, of Ger- 
many. By subjecting 
quicksilver to tre- 
mendous heat in an 
electric furnace, 0 
of the 80 electrons 
in the quicksilver 
atom wan dislodged, 
xplained, leaving 
jelous surrounded 
by 79 electrons, which 
isthe structure of the 
gold atom. When 
this electron was 
forced from its orbit, 
energy was released. 
Recent experiments 
of Doctor Nagaoka of Tokio University, 
Japan, who is said to have succeeded 
also in obtaining gold from mercury, are 
being watched closely by those trying to 
learn how to release atomic energy. 

Dr. Robert Andrews Millikan, the dis- 
tinguished American explorer of the atom, 
is attempting to discover the secret by 
studying the tremendous changes taking 

ce in the stars, where physical condi- 
tions often transcend those of earth. 

Sir Emest Rutherford, President of 
the British Association for the Advance- 
ment of Science, doubts that great stores 
fof energy exist in every clement, but 
believes that this is true only in the radio- 
active substances, radium and thorium. 

But, if we could find some way to 
quicken the exploding process going on 
in radioactive substances, so that the 
whole cycle of their disintegration could 
be confined to a few days instead of being 
spread over thousands of millions of years, 
Sir Ernest thinks that these elements 
‘would be valuable sources of energy. 
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An Idea Worth $10, 000 


How a Child’s Play Developed a Profitable Invention 


POPULAR SCIENCE MONTHLY 


By Roger B. Hull 


DEAS for money-making inventions 
are not hard to find when we open 
our eyes and look ‘around. ‘The 

working idea for a new toy that has made 

Ine a clear profit of $10,000 and repaid 

the entire cash investment in the past 

Year, was right under my feet for months 

Before Taw it. 

‘One Sunday afternoon my children 
were playing on the floor with toy auto- 
mobiles, as they had done countless times 
before, When my little daughter stopped 
her "yellow taxi” at the umbrella stand 
and stood there turning an imaginary 
frank, out of sheer curiosity I asked her 
what ho was doing. 

“Why, I'm filing my ear up with gas, 
daddy.” 

‘A toy filling station! In all the years 
that, automobiles—touring-cars, 
trucks, taxis, and busses—have 
been furnishing models for popu- 


to handie ie. In a yeer, more than, 


lar toys, 


no one had ever 
i 


mediately [saw how it would 
add to the delight in toy autos 
to have somewhere to run 
them and something to do 
when they got there. 

Tt was a good idea; I was 
confident of that. But I never 
possessed any pronounced 
mechanical bent. Besides, I 
was busy with my law practice, 
and turning the thought of 
toy gas station over in my 
mind occasionally was as far 
‘as I got for two years, 

‘Then one winter I began 
spending my evenings whit- 


ting out a model, It was 
fascinating work. My fine 
ished wooden model had a 
rubber friction drive to 
rrun the gas indieator up and down, and 
‘was equipped with a rubber hose. The 
‘shaft of the crank projected slightly from 
the side, and clicked against a bit of stee! 
as it turned, thus providing the necessary 
noise. I had discovered that a toy must 
have action, noise, and imagination to 
capture a child's ‘interest, But 1 still 
le about the cost of materials 
ig for a cheap toy, I had 
an expensive one. 
in my spare time I called upon toy 
‘manufacturers and asked them 
to recommend a practical 
mechanic who could help me 
put my wooden model into 
materials that would make it 
practicable for production as 
‘a cheap toy for big distribution. 
In this way I eventually 


found a mechanic who had been « toy 
manufacturer. ‘Together we devised | 
new mechanism using a ratchet wheel and 
pinion, and he made the dies for a tin 
model. 

‘The frst tin gas station looked splendid 
in comparison with my crude whittling, 
bout it ran too well, There was no no 
Our problem finally was solved by placi 
the indicator on a tiny “washboard” that 
moves up and down as the erank turns, 
Making the ratchet wheel 
movement loose enough to 
grated tin strip alip a little with each tun 
of the crank produces the desired racket, 
‘Then, as a “safety” feature, we added a 
spring to hold up this strip, so that the 
child can turn on and on without injury 
to the toy. “When the crank is reversed 
and the indicator goes down, the spring 
fives the same protection at the bottom. 


MINDING a cheap substitute for the 
rubber hose line presented consider 
able difficulty. But twine, with a tin 
ferrule on the end to give the impression 
of « hollow interior, finally was adopted 
as the next best thing for a 10-cent toy. 
I first offered this novelty to the large 
refining companies as an advertising 
medium. They were skeptical, So I went 
to see the toy buyer of one of the largest 
chain-store corporations in the country. 
And I may add that I haven't needed to 
worry about distribution since. From the 
moment he saw that little gas station, he 
knew it would sel. 

The idea I picked up off the floor 
already has grown into an incorporated 
concern for the toy station and other 
novel playthings suggested by the games 
of my children and their playmates, 
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Huge “Water Wings” Float 


Peed ic 


pan OF 
GERMAN sus Mani 
DOCK ADAPT ED. 
SALVAGE. PuRPOS! 


CABLES HOOKED 
IN PORT HOLES 


Cheating Davy Jones. This photograph shows @ salvage crew 
Temoving heavy Sittings, turrets, und guna from the dilapidated 
‘ccs of one of the German destroyers rained after five years inthe sea 


ING constant danger and tiling adventure in themurky OF 1 war-hips sent to the bottom, the salvaging company 
depths of a naval graveyard, the crews of a salvaging com- purchased from the British Admiralty 24 destroyers 


i ae _ 
doce thee oar scoli by fs os cxove cd Scapa Flow, sorts of" "The mmstrtions on these page chow the pectocilar metas ky 
Scotland, on June 21, 1919. which Davy Jones already has been cheated of a number of Ger- 
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Scuttled German War-Ships 


BRIDGE OF DESTROYER| 
ABOVE WATER 


f= 
rena nicer 


Tn the fat attempt to rset the 
Iheavy cables snapped under the weight of the destroyer end the 
oe 


the desteoyer V-70 by thin method 
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= Crime Mysteries Bared 
aa by the Microscope 


Sherlock Holmes Outdone by New Science 


By Truman Stevens 


N THE office of the Prefect of Police 
in Toulon, France, not long ago, sat 
& man suspected’ of counterfeiting. 
{alf a dozen police officers 
ere questioning him 
josely, but his glib an- 
wees, apparently made 
ith the utmost frankness, 
xe plausible enough to be 
vite disarming, 
‘Truc, he admitted, he 
ad served a prison term 
or counterfeiting, but he 
wed his lesson and 
He was now 
satisfied . to 
arn a meager living in his 
afé in Marseilles." More 
han five years had. passed 
ince last he had seen a 
ing” press oF an ene 
raver’s tool, How, then, 
ould the police suspect 
im of any part in preparing 
he spurious 100-frane notes 


asing bs a 
armed with 
50,000 tines, 


‘with which the seetion had been flooded? 

Vainly the police sought to make him 
confess. The man denied everything, and 
at last the prefect gave a sign that the 
questioning was at an end. 

“Before you depart, though,” he’ said 
to the man, “our physician will examine 
you. Merely a little precaution in the 
interest of public health, 

Happy that he had earri 
‘50 successfully, the man sut 
ingly to the perfunctory exami 
the physician; then departed after bid- 
ding his inquisitors an extravagant fare- 
well and expressing the hope that they 
would be successful in catching the 
counterfeiter. 

‘The man got his wish, for two days 


ies of ad: modern detective, 
inXtrumeng that magnifies 

jnds 

even in specks of telltale dust 


urder clues 


later the police called at his café and 
again took him in custody, and this time 
his protestations of innocence availed 
him nothing. For the police had evidence 
that eventually resulted in his conviction, 
He himself had unwittingly supplied it 
during the physical in a 
tiny specimen of wax which t! 
hhad taken from his ear! 


HIS bit of wax had been forwarded to 
Dr. Edmond Locard, director of the 
police technical laboratory ut Lyons, who 
had photographically enlarged it with his 
microscopic camera, u device of his own 
invention, which has proved of inealcu- 
lable aid to the police in unraveling some 
of the most mysterious erimes that have 
‘occurred recently in France. 

Magnified 225 diameters, 
or more than 50,000 times, 
the speck of wax showed 
telltale streaks of printer's 
ink, particles of dust readily 
identified as from a litho 
graphic stone, and traces of 
characteristic’ erystals of a 
chemical used by engravers, 
undeniable evidence that 
the prisoner's story was a 
fabrication, 

And this was only a 
single instance of the amaz- 
ing uses to which the Locard 
microscope recently has 
been put in the detection of 

Centuries ago it was con- 
sidered good police practice 


(Continued 08 pase [47) 
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How to Build a House that 
Will Save Half Your Coal 


Surprising new tests show that with an inexpensive overcoat 
frame walls resist cold as does 16-inch brigk 


By Newton Burke 
HIS winter the people of America 


this amount representing by a co 
tive estimate the value of about 8,000,000 
tons of coal that experts say will 

been shoveled unnecessarily into A 
‘ean furnaces or stoves. 

‘This reckless extravagance means an 
actual loss in dollars and cents to every 
one in the country, for you share in the 
waste, whether you 


which wil prevent the furnace hent from 


effectively as though ‘ts walls were of 
brick 16 inches thick or of concrete 26 
inches thick! Moreover, such a house 


will save its occupants money in coal, not 


versely ats 7tirely. 


Th f amazing suggestion is en- 


ical I can testify from personal 


exper Last winter I called on a 
{rier had just moved into a new 
hor shington, D. C. The heating 
pial Arot yet been installed, and yet 


‘the house was warm merely from the sun, 
Moreover, my friend and his family 
‘occupied the house without discomfort 
during a whole week of severe weather 
‘until the furnuce was ready. ‘This house, 
‘of course, was insulated against heat losses 
and had adequate storm sash and weather 
stripping, 


Duy coal to burn in 
your own furnace, or 
help defray the need- 
Tessly large coal bill 
of your landlord in 
the form of rent, 

‘Most, persons ‘who 
stoke a furnace 
through the winter— 
their own oF some- 
body else's—learn to 
‘use coal economically. 
‘Also, the average 
hhome heating plant 
is not only efficient, 
but literally fool- 
proof. Whence, then, 
comes this appalling 
waste, amounting vir- 
tually’ to half the 
domestic fuel bill of 
the nation? 


ECENT scientific 
investigations, 
which uncovered the 
waste, place the 
blame on the wholly 


A Felt-Lined Overcoat for the Home 


NDEPENDENT 

investigation of, 
the subject of heat, 
conservation through, 


insulation has #0 
established its im- 
portance that re 


cently a central eom= 
mittee was formed 
under the auspices of 
the National Re- 
search Council to in- 
vestigate fully every 
hase of the question. 
Serving on the com- 
mittee are chemists, 
physicists and 
kgincers representing 
‘the United States Bu-| 
eau of Mines, the 
Bureau of Standards, 
the engineering de- 
partments of  Har- 
yard University and 
the University "of 
Michigan, as well as 
large industrial or- 


Tnwulating the walls of frame house by will be protected from winter cold and wm 
ther heat an effectively on if te wala weve of 
‘ie 16 inches Wick, or of concrete 26 Inches 
thick. A house so insulated, teats show, roar 
fede the winter coal bil 50 per cent and 
‘Shorten the furnaceusing season for you 


unscientific methods 
employed in con 
structing most of our 
dwelling houses. The 
average dwelling, the 


‘einizations, 

‘Through the work 
of this committee the 
findings of previous | 
investigators un- 


investigators assert, 
is #0 built that only’ between 40 and 50 
pper cent of the heat of the coal consumed 
in its furnace is utilized to make the house 
comfortable for its inhabitants. The rest 
is lost in leakage through walls and roofs 
—particularly the latter—and this condi- 
tion of unscientific construction involves 
practically every type of house, from the 
‘modest bungalow to the big apartment 
house or hotel. 

‘The investigators have determined, 
‘among other things, that at slight ad 
tional expense—the cost of one winter's 
coal supply in the average ease—a house 
ean be 80 constructed that the cost of 
heating will be cut in half. 

‘The secret lies in supplying insulation 
for the walls and roof; heat-resistant 
materials, such as cork, sawdust, or wool, 


only because it will require less fuel to 
‘operate the furnace, but because fire 
need not be started so early in autumn, 
nor be kept going so late in spring. 

‘The heat of the sun, too, ean readily be 
called into service as an auxiliary furnace 
for a properly insulated house with conse- 
quent saving of coal. Indeed, one inves- 
tigator, James Govan, an architect and 
inspector of hospitals for the Ontario Gov- 
ernment, states without reservation that 
under proper conditions, the sun alone can 
be used to heat a house comfortably 
through the whole winter! This, he de- 
dlares, can be accomplished by placing the 
‘house with full exposure and an abun- 
dance of windows to the south and supply- 
ing adequate protection against heat 
losses on the other sides and in the roof. 


doubtedly willbe 
crystallized and standard construction 
methods pointing the way for the Ameri- 
-an householder to cut hia yearly coal bill 
in half, will be worked out for various 
types of houses. 

Meanwhile, though, let us see what 
scientists already have found out. 

Both walls and roofs have been found 
responsible for the escape of heat, espe- 
cially the roofs, because warm air rises. 
Evidence of this is found in the rapidity | 
with which snow melts on the average 
housetop even in severe weather. 

‘The old theory that a dead air space 
‘between walls is sufficient to prevent, the 
escape of heat has been disproved. The 
investigators found, on the contrary, that 
hollow wall construction aids the escape 
‘of heat through convection—that is, 


wement of the heated air in the wall 

, the hollow construction supplying 
sort of chimney through which the hot 
rises as rapidly as it is supplied by the 
ting plant. 


‘HE way to utilize dead air spaces in 
walls Scientifically is to break them 

so that, instead of having one great 
low wall extending from eellar to attic, 
have a very large number of tiny 
lead air spaces separated by heat-resist- 
it materials, preventing the warm gir 
irom traveling from one to the yen. ‘Phe 
plest_and most economighl way to 
ly. these is to pack the hollow) be- 

n walls tightly with wood-wool Jpure 
‘ool, mineral wool, hair felt, cork Joard, 


‘STUDS WOOD 
PLASTER INSIDE. 


11% TONS 
ANTHRACITE. C 
AT S16 TON — 


= 
qi, 
tithe 


lrock cork, or various manufactured 
Hproducts that ean be utilized for the pur- 


[Pove. 

‘A wide variety of materials is available, 
the only requirements being that they be 
poor conductors of heat, unlikely to be- 
Jcome breeding places for germs and ver~ 
min, and easy to handle. Since most 
Hheat-stopping materials are little more 
than refuse, they can be purchased 
cheaply. This is why the investigators 
say that any house under construction 
‘ean be insulated effectively for a cost not 
| exceeding half of one year’s coal bill. 

‘However, insulating the walls alone 
will not suffice. It has been determined 
by scientific test that in a house with walls 
insulated by four inches of mineral wool 
and its roof protected only slightly, the 
saving of heat effected by wall protection 
is largely offset by the loss of heat 
| through the root. 

Even though both walls and roof are 
‘insulated, loose windows, poor workman- 
ship in installing windows and doors, and 
Jack of weather stripping and storm 
‘windows may cause leakage sufficient to 
make heavy inroads on the coal supply. 


STAMDARD CONSTRUCTION ~ TWO-BY-FOUR 
‘SHEATHING -BUILDING PAPER 
‘AND DROP SIDING WOOD LATH AND LIME 
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Failure to apply wall sheathing, and the 
use of green lumber, which in drying 
opens cracks in the plaster and works out 
of place, likewise may undo the good done 


‘STANDARD CONSTRUCTION WITH 5° OF 
‘stuns 


ATHe AION 


studied in the laboratory the problem of 
heating a detached bungalow, 26 by 32 
feet, with a 10-foot ceiling, through 200 
days with an average outdoor tempera- 
ture of 33 degrees. For 16 hours each day 
70 degrees was to be maintained within, 
and 56 degrees during eight hours’ sleep- 
ing time, 


TH first houge was built of two-by- 
four studs, with walls of wood 
sheathing, building paper, and drop 
siding, and with wood lath and lime 
plaster Inde. The celling construction 
was wood lath and lime plaster on the 
lower side of wood ceiling joists. Single 
windows were used, and there was no 
attic flooring. With this construction, 
which is recognized as standard, 111¢ 
tons of anthracite coal at a cost of $180 
‘were required to heat the house, 

With the addition of two inches of in- 
sulation between wall studs, and three 
Inches in the ceiling, only 64, tons of coal 
were required, the cost dropping to $100, 
while with three inches of wall insulation 
{nd four inches in the celling, the coal 
consumption was only 414 tons and the 
coal bill only $72, the price of coal being 
$16 a ton. 

Quite as remarkable results were 
achieved in a study of a brick house of the 
same size and plan. Three inches of in- 
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in the side walls and four in the 
ceiling) resulted in reducing the yearly 
coal bl from $117.50 to $49.60. 

t tests performed by scientists of 

fhe United States Bureau of Standards 

results equally amazing. In these 

standard types of wall construction 

reproduced in-the laboratory, and 

heat-resistant qualities determined. 

it. was demonstrated , that 

rly installed heat-resistant materials 

e walls and roofs of dwellings will 

enable the owner to reduce his annual 
fuel bills by 50 per cent or more. 


‘TWO-YEAR test of 27 small houses 
sponsored by the Norwegian govern- 
ment and completed recently added to 


STANDARD CONSTRUCTION WITH 2*OF ANSULATION 
BETWEEN WALL STUDS AND 3°IN CEILING 


634 TONS 
ANTHRACITE, COAL 
ATHG ATOR — 00 


the evidence regarding the importance 
of insulation, ‘These houses were of uni- 
form design, identical as to_ ceilings, 
floors, doors and windows. ‘The only 
variation was in the type of walls. A 
single electric heating plant served them 
all in regulated quantities. 

‘A frame house, containing heat insula- 
tion in the form’ of a four-inch layer of 
sawdust covered with a single theet of 
asphalt pasteboard, made the best score 
in economy of heat and retention of heat, 
despite the fact that other houses were of 
brick, cement block, reinforced concrete 
aand similar sturdy construction. ‘This Lest 
also demonstrated the amazing fact that 
& frame house, properly insulated, is 
heated more efficiently and economically 
than a brick house, according to conchi- 
sions drawn by Prof. Andrew Bugye, of 
the Norwegian Technical University. 

Professor F. B. Rowley, of the Univer- 
sity of Minnesota, is another who has 
demonstrated that heat. loss is reduced 
by insulation. One-half inch of insulating 
material placed between the studing of a 
wall constructed with inside plaster, 
sheathing, tar paper, and drop siding, 
Professor Rowley reports, will effect a 
saving of 26 per cent in heat loss 

‘You would search in vain for a bank 
that would give you a mortgage on your 
hhome at four per cent. Yet the saving on 
{your coal bill that you ean effect through 
insulation of your home easily may re 
sent the difference between a rate of six 
per cent and four per cent on a mortgage, 
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Goliath of Locks for Ship Canal 


Mammoth Water-Towers to Lift 25,000-Ton Vessels 


By Fritz Blocki 


HE simple principle of physics that 
eauses air bubbles to rise to the 


from o1 
photograph above shows a 
new invention, which attracted much 

tention at a recent technical exhibition 
in Berlin, Germany. It is the work of 
George Oilert, inventor, and Hans Rott- 
mayer, architect, both of Berlin, and was 
designed for use in the Welland Ship 
Canal between Lake Erie and Lake 
Ontario. ‘Two of the locks, they caleulate, 
‘would take the place of the series of locks 
now in operation in the canal. 

The invention is designed to lift ves 


y the water. Extending 
fownward from the four floats are four 
rods suspending two cross beams that 
support the large steel lifting trough. 
‘This trough has gates at each end. 

The arrangement is such that the 
pressure of the water on the floats in the 
towers exactly balances the combined 
weight of the water-filled trough and the 
ship. Thus the trough really acts as a 
cradie floating on the water contained in 
the four towers 


On each side 
large jfater-to 
smypihr tower 

for the, 


the lock, between the 
rs, you will observe a 
Both small towers are 
tual lifting process. Each 
ton connected at the lower 
Foss beam supporting the 
igh in the middle. 
Rie ship, resting in ite flo 
held im suspension, lifting the 
accomplished simply’ by forcing 
compressed air against the pistons in the 
towers. Lowering is accomplished 
ilar manner, 

Of the two locks designed for the 
Welland Canal, one would be eapable of 
lifting a ship 181 feet; the other to a 
height of 207 feet. ‘The structures would 
be of reinforced concrete. The larger 
fone would be 688 feet long and 874 feet 
high. 
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Artificial Sunlight to Make 
Weak Children Strong 


Secrets of health found in violet rays—The X-ray for every- 
day jobs—Other important new developments in science 


SA result of amazing experiments 
recently completed at the U 
versity of Maine, scientists believ: 

here has been put in their hands a me 

of controlling the dread bone dise 

ickets, the chief eause of bow legs undjof 

sther more serious deformities ofthe lintbs 
rom which children suffer. 
‘These experiments, condufted by Dy 


D.C. Little, president of the university 
nd Dr. W. T. Byvie, ipolegor of 
lophysies at the Parvati Medica 


with the Ge 
perfoomed on 
Phy. demon 


School, in. cooperatis 
Electric Company, 


‘ivided into three 
ixiven the same diet, 

fs kept in natural sun- 
ight, the seedndn natural sunlight pass- 
ng ‘through “findow-glass, while the 
hird was kept in natural sunlight and 
axposed at intervals to. strong ultra 
violet rays from Cooper-Hewitt lamps of 
used. quartz, 

‘The first group of chicks developed 
normally, All of the second group— 
hose that received the sunlight through 
window = lass — de- 
veloped rickets. 
Those of the third 
group in 10 weeks 
reached the same 
stage of physical de- 
velopment that those 
raised in natural sun 
ight only attained in 
12 weeks. 

‘The "conclusion 
drawn from the ex- 
periments is that the 
ultra-violet rays of 
the sun exert a most 
tremendous influence 
on bone growth. This 
is amply substanti- 
ated by the lat 
growth of the chicks 
that, received direct 
application of the 
ultra-violet rays, and 
by the development 

the 


window-glass, 
rereens out the ultra- 
violet rays of the sun. 
Further evidence was 
supplied by the fact 
that the rickety 
chicks were speedily cured when sub- 
jected to ultra-violet ray treatment. And 
science, of course, seeks to apply the re- 
sults of the experiments to the prevention 
and cure of rickets in children. 


Capt. A. 1. Rage of the U. 8. Army Ait 


Iso sees in the results of the 
yi explanation of the fact, 
at between 97 and 100 per 


phe 


cent of the yhildren born in the summer 
and auguigd develop rickets in some de- 
A y 


+s mA 


‘The Weak and the Strong 


‘at Bolling Field, Va 


gree by the following spring. Through 
‘the winter the mothers of recently 
born children fear to subject them to 
the bitter cold: hence, the babies re- 
ceive their “sunshine” in glass-inclosed 


porches, or from behind closed windows, 

That’ more children are not. crippled 
permanently by rickets from this cause 
is due to the fact that the beneficial 
effects of ultra-violet rays on the growth 
‘of the bones are apparent almost imme- 
diately when children kept indoors dur- 
ing the winter are subjected to the direct 
rays of the sun. It makes no difference 
what portion of the body receives th 
light; the effect of the rays is trans- 
mitted through the whole body. 

Fused quartz does not absorb the ultra 
violet rays. It is so expensive to produce 
at present, though, that it is unlikely it 
will soon find general use ns a substitute 
for window-glass, even for a purpose #0 
important as the prevention of rickets, 
It is in the cure of rickets through appli- 
cation of ultra-violet rays, artificially 
produced, that science hopes the experi- 
ments will bear greatest fruit. 


Blast Clouds with Sand 


N MAY, 1923, Porvtar Sctmnce 
MONTHLY announced the success of 
early attempts to produce rain and dispel 
fog by shooting electrified sand from air- 
planes into clouds, forecasting the com- 
mercialization of the process for the bene- 
fit of mankind. A 

few weeks ago’ the 
first publie 
tion of the w 
rain 
since its announce 
ment in this maga- 
zine was made at 
Bolling Field near 
Washington, D.C. 
‘Two planes, pilote 
apt. A. I. Engle 

Ww. E 


series of overshadow- 
ing clouds. 

‘The process used 
was that described 
a year ago last May. 
It was worked out by 
Dr. Wilder D. Ban- 
croft, professor of 
physical chemistry at 
Cornell Universit 
and L. Franeis War- 
ren.” Mr. Warren 
describes the process 
briefly thus: 

“We fill sand tanks 
on the planes with 
120-mesh silica sand, 


when aviators sue 


‘The sand, im- 


by the turn of a lever. 
pinging upon the charging plates or falling 
through charging nozzles, is scattered by 
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the air and driven back by the propeller. 

“When a cloud is found to have a posi- 
tive charge, we scatter negative particles 
at the extreme top, and rice reras. 


The “Crazy Gas” Scare 


ETRAETHYL- 
LEAD. fumes, 

or “eraay” 

which was de 


ed responsible 


through Walls 
How the new p 
Xray 
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animals, it reports that the danger to 
the public from breathing 


got 


he say 


but “the exhaust of ethyl gas diffused 


the deaths 
men at t 
Company 


N. J. 


mptomy of ina 


Standard Oil Compariy has 
discontinued manufacture 
of the compound tempo 
rarily, 

Chemists have known 
tetraethyl, a compound of 
lead and alcohol, sinee 1864, 
but the discovery of its 
malue as an anti-knock 


compound for automobile 
gnsoline is recent. It is diluted with 1000 
parts of gasoline, the final product sold 
being known as ethyl gas. 

‘The extent of danger involved in the 
compound falls under three divisions: 
Danger in the manufacture of tetraethyl 
lead; danger in handling it, and danger 
in using it. In the manufacturing process, 
it is handied in concentrated form. It is 
sold in pure form to garages and filling 
stations, where it is then added to the 
gasoline. Any hazard to the consumer 
would come in inhaling the exhaust of 
engines using it. 7 

‘The Federal Bureau of Mines is in- 
vestigating all three classes, but has 
announced its conclusion only on the last. 
‘As a result of 10 months” investigation of 
the effect of the gas on various types of 


through the streets, offers a grave public 


Dr. E. E. Smith, of New York City, « 
toxicologist of 40 years’ experience, says 
that tetraethyl-lead gas is a menace only 


in large industrial plants. ‘Thomas 
Midgely, Jr., who discovered the process 
of making the compound, testified that he 
had worked with it for two years without 
suffering any harm. 


X-Rays Put to New Uses 


INDOUBTEDLY you have seen a 
plumber poking blindly into a 
clogged pipe seeking the cause of a stop- 
page, or an electrician “fishing” for a wire 


57 


where he intends 
‘Such haphazard 
ry no longer. 
trust to their in- 
oeation of a floor 


mining the genuineness of precious 
stones. For there was devised recently 
in the Inboratory of the General Electric 
Company in Schenectady, N. Y., a prac 
tieable, portable X-ray apparatus, that 


woighs only 20 pounds 
and is operated merely 


plugging into. an 
ordinarly’ electric-light 
awiteh, 

‘The new device 
developed by Dr, W.D. 
Coolidge, inventor of 

the Coolidge X-ray tube, 
and is designed expressly for 
practical use by workers in 
trades that ordinarily do not 
employ the X-ray, Tt is 
equally adaptable to emer= 
veney or permanent use in 
the scientific laboratory, o 
by the busy physician or 


dentist 
enew X-ray machine is 
ete in a leather 
oden container, 
seyen by eight by 10 inches, 
about the size of x one-tube 

dio set, which in appear 
ance it somewhat resembles. 


Remarkable X-ray of a wall, revealing elbow in pipe and natia 


U. S. Leads in Telephones 


JUSTIFIABLE pride may be felt by 
the American who considers the Intest 
‘statistics of the telephone industry. The 
United States wins the international tele- 
phone championship by possessing 63 per 
cent of the telephones in the world. 
European countries have less than half 
that number—26 per cent, while the re- 
maining 11 per cent are found outside of 
Europe and the United States, 

Omaha, Neb., Jeads the world with 28 
telephones to each 100 persons. ‘The next 
10 cities are, in order: Stockholm, Swe 
den, San Franciseo, Minneapolis, Denver, 
Washington, Los Angeles, “Chicago, 
Toronto, Cincinnati and New York 
Paris, France, appears twenty-third in 
the list, and London twenty-fourth. 
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Plane Crashes into House 
and Hangs from Roofs 
EY ER since an airplane with jflot and 


‘one passenger recep#9) crashed into 
story of bis 


ing Fjeld. Both 
é-and much 
Fame building, 


ween the house it had struck 


Aerial Photographers Wear 
Oxygen Masks 


(The alrplane hanging between two houses after crashing into the one at the right 


Safety Basket — Balloons Stays Afloat 


FLOATING basket for, fhas chambers, having great carrying capacity, 
been invented toll wo offtthe are attached to the outer wall of the 


freatest dangérs encodntery Yn ballbon t. When not in use these are com- 
egidents. rdomutd Pho. bhve ‘ folding eamera and held in 
logit thir Wes by a rope. If the balloon 
dither ecausef th aeronaut need only 
nut, gr beedne id the chambers are ex- 
Jeading torthe fas b ig air. ‘The chambers 


he new invention two airtight trong spiral springs. 
‘The other unique 
feature of the in~ 
vention is the ease 
with which the 
ropes leading to 
the net may be re- 
leased. These ropes, 


terminate in eyes tures miled above 
that lock “in the earth, Uncle Sam recently as 
catches around the 1 his ‘acriaphethgeapberg atith 
upper edge of the the ola appyhatubAnipwn bath 


basket rim. When At the left is th t Mink st 
a lever is turned, plies oxygen to ph ‘lpr in 
the catches are re- the, rareiihd atmbsy ahout 
leased so that the 20,009 feck At the Tatest 
ropes all can ee fe Bf achial qamord that has proved 
cape at the same capablp of takdbg remarkably clear photo- 
time, and thus graphjaf-the earth from an altitude of 


‘The balloon basket with Hoats actached, avoidanytangling. neariffsix miles, 


Odd “Flying Bathtub” Airplane Wins Race and Climbs BE00 Ret 


‘htub” is the appro 


much attention. 

The body of the 
resembles a tub, in col 
tail piece b; 


‘The gas tank is 
side of the wing, 
ee od Be en ore sae holds 

gallons. On Dormoy's um. 
Sil iyin the Bathtub, he reached an 
altitude of 2500 feet. ‘Applane without a fuselage. ‘The “Plying Bathtub” at McCook Field, Dayton, Ohi 
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Famous Old Whaler Wrecked 
by a Hurricane 


‘ANY a cruise full of adventure was 

made in the old whaling bark, the 
Wanderer. Every fisherman up and down 
the New England coast knew her, and 
told stories of the good old days, when 
she was in her glory. 

Now she is on the rocks of Cuttyhunk 
Island, Mass., swept there by a terrific 
storm.” Piece by piece, she japping to her 
burial in the Atlantic 

‘The famous old whl ner li 
had barely left New Podtofif Mass 


L } 


NG pulled by garPrgine ciyonifh a ardeg to Wagh out from the tratlie 
Pur 
fate. engineers, 


recently following a iy service was crippled tem- 
awitchman had to d@his hip ppoot he flood soon subsided. 


Trains “Swim” Sete! a Floegd fn Boston 


‘The whaler Wanderer on the rocks 


what was expected to be her final voyage 

—a cruise to the south Atlantie—when a 

hurricane hit her. ing the gale the 
jor and drifted i elcome quest. 

ing that she was 

rew abandoned and the car climbed the front porch steps car, no one was injured, except for the 

and crashed into the living shock to the driver and’ the members of 

Mr. Quirk’s household. 


toward Cuttyhunk. Sé 
headed for the shoal, the 
her to her fate, and every wave carries 
her nearer to her doom. In spite of the da 


This Aviator Picked a Soft Spot, but His Plane Was Wrecked 


| HOUGH the aviator who made a 
| 


landing recently in a haystack near 
Roslyn, 8. Dak, eseaped without so yfuch 
as a bruise, his airplane wag 


a result of ¢. gllision 


very loosely 


le Fo Blo 
es ‘damal 


caused by striking 
the topmost branches of a cottonwood 
tree as the plane—a homemade machine, 
designed and built by the flier—ap- 
proached the ground after a successful 
flight. ‘The hay that was knocked from 
the stack fell back upon the wreckage 
and almost buried it, as shown in the 
"After the crash—the wrecked plane covered with hay after plowing into the stack accompanying photograph. 


A athe bye. 
motives and rail ar 


Lanse forces for any or 
the wheels of the vehicle used in the test, 
‘The otheograph consists of 25 speciai 


ESIRE to economize space and 
building cost recently induced the 
‘owners of a power plant in Montville 
Conn., to superimpose two  160-foot 
chimneys, each weighing about 750,000 
pounds, on the structural skeleton of the 
power house, instead of following the 
usual method of erecting the chimneys 
directly upon a ground foundation. at 
some distance from the buj 
taining the heating plant. 
‘The ground surround 
house was needeg for the of eh 
‘and no part of if-ypuld be sparpe for ti 
r,t lesired 
the chimneys to a 


jderable saving in the cost of 
tion beeame possible. 


Power Plant Roof Holds Two Tall Chimneys 
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about 50 feet of track. 
id in place of the usual 
that the roadbed remains 


The forces exerted on 

locomotive or train passes 
are measured by sets of heavy springs. 
‘These are connected with a recording 
arm that draws a chart for each wheel 
on a paper cylinder. 


Each of the chimneys has an outside 
diameter of 15 feet 6 inches at the bot- 
tom and of 11 feet at the top. ‘The mini- 
mum inside diameter is 10 feet. In the 
lower 50 feet a four-inch fire-brick lining 
fs used. Each chimney rests on a con: 
rete mat 18 inches thick placed on an 
tagonal frame of steel girders. ‘These 
lers are supported by the steel col- 
bas of the building structure. 
the lower sections of the chimneys are 
red by vertical steel rods, 13; inch 
from 
cenffr to center and passing through the 
coneFete base to the steel framework of 
the building. 

‘The roof of the power house does not 
come in direct contact with the chimneys. 
‘The lower part of each chimney passes 
through an’ opening in the rool, which 

Teaves a space of 
about eight inches 
between the chim- 
ney and the roof 
curb. A concrete 
apron overlapping 
the curb was cast 
in a recess around 
the chimney. ‘The 
space between the 
oof slab and the 
chimney is utilized 
for ventilation. 


Centar tropical 
hard woods are so 
dense that they 
will not float in 
water. They are 
transported on 
rafts of bamboo. 
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Huge Generators Built for 
Nippon Power Plant 


“THE two largest vertical waterwheel 
4 driven generators ever built for for- 
eign service recently were completed by 
the General Electric Co. forfuge by the 
n Electric Co. offJapaq. 

generator weighs aphppdkimately 
00,000 pounds. Both il be 

0 tn Ms the 


the indlstrial 


Power will De-ufflized from the Miya 
River atlp head of 445 feet, and 1500 feet 

jeater \vompoconl will be necessary to 
ipods thAwigkr whébls driving the gene 
rafors.) The current will be transformed 


from BO to 154,000 volts b 
bane transformers. 


two 


Ove of the two 


fer the Nip 
Fon iccuie Com 
feng of Jepan 


Chicago Factory Builds Its 
Own Water System 


UPRABLE to obtain water from the 
city mains in Chicago, TIL, a large 
manufacturing plant near that’ city re- 
cently built a unique but effective water 
system of its own. It consists of an un- 
derground pumping station 88 {get below 
the surface, connefted by pipé fines with 
10 wells, from 12004 1500 feet deep. The 
pipe lines run hr nye reinforced 


through water- 
the tunnels 
ig the wells, 
‘with the tunnel sys 
je of the difficulties en- 
builders, All but two 
found within the limits of the 
it feet wide, and these two 
had drifted in drilling. 
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House Cut in Half to Make 
Two Dwellings 


taking place, domest 
on with difficulty. 


yard was sawed clear through the 
from roof to basement. 

jeft half will remain on its present 

while the right half is 

moved several hundred fegt. ‘The raw 


facos of the two sections will be remodeled 
and rebuilt in symmetry with the whole, 
to produce two complete and attractive 
homes. 


Magnet Machine Picks out 


Clinkers; Saves Coal 


ELECTROMAGNETS of great power 
fare used in new types of fuel-saving 
machinery to pick the clinkers out of the 
unburned coal, Successful tests of these 


machines recently were completed under 
the supervision of the U.S. Bureau of 
Mines. 


principle underlying the new type 
Sepends on, two 


Savings well worth figuring may be 
effected by salvaging unburned coal from 
furnace wastes, government experts say. 
One well known combustion engineer 
estimates that the average amount of 
combustible in the refuse from a large 
stoker-fired boiler plant is about 15 or 20 
per cent. 
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World’s Speediest 
Grain Elevator 
HE city of Baltimore, 
Me, fs about t 
operation what is claimed 
to be 
levator inthe world, in- 
corporating many’ new and 
interesting features, Only 
ight minutes will’ be re- 
Quired to unload a ear of 
more to weigh the grain 
tnd tranaler it to storage 
bins orto waiting ships Into 
‘at the rate of 


set in 


loading} of « 
[y, the grain being carried 


control 
simyegy 
out 
"The new elevator cost $5,500,000. Its 
storage capacity is 4,000,000 bushels and 
there is provision for erection of storage 


‘The top illustration shows per from which four ships may be 
Iaded ae once. abd he lower 


ms the new gra evar 


“any of handling 6,000,000 
The accompanying pho 
}ow the concrete storage bins 
jor tankgf with a capacity of 4,000,000 
fand one of the new piers from 
which four ships can be loaded at, one 
time, ‘The belt conveyors run overhead 
in the inclosed galleries, carrying the 
grain directly from the storage tanks to 
the end of the pier, where it is loaded into 
the ships. 


ww Tractor Excavator Sets Speed Record 


IN a new excavating device re 
‘eMitly invented by a Californian 
‘siven its first practical test, it proved 


reserv 
approximately 
cil well at Ve 
‘One man and a 
tractor, together 
with the patented 
excavating scoop 
completed the job 
in 40 hours, a taske 
which would have 
Tequired 10 days? 
work for 10 men 
sand 16 horses. 
‘The _ principal 
feature of the de- 
vice is the manner 
in which it is 
hitched to the 
tractor. By a 
single controlling 
handle, the tractor 
‘operator, without 


1ih—eMurin gone 40 


can lond the scoop with earth, transport 
it'to any desired spot without spilling its 
contents, angaagnp Soodirt there. “This 
be taint 

ey 

hich the exeavat- 
Ing required, the macffne made 1800 tripe 
and removed 900 cyic yards of earth, 


leaving ‘his seat, 


‘The new excavating scoop, showing attachment to tractor, and controls 
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force birds to help 
account. ‘They hy 
to fish for thems 

of the birds ptofént them from swallow 


Bicycle-Boat Skims Waves at I High Speed 


their hands, 


of pied shaft runs through and is sup- 

oat and i) red by gf projection of the frame in the 
George R. StGvepso a_ par. Eagh of the rear floats that sup- 
foot-propeiled, fot the weight is five feet long, 
to be very sb one-foot beam, and eight inches draft, 


speed. The device consists! of the usual 


while the front member, is four feet six 
inches long with the same beam and 
draft, 

‘The front float is pivoted so that it will 
ride over waves instead of bucking 
through them, thus tending to keep the 
bicyele-boat on an even keel in rough 
water, ‘The machine is said to have 
towed a 16-foot dinghy carrying six 
persons. 


ANY. masts of keeping up one’s golt 
ing ability during the winter 

months afd to af- 

ford a practice 

device that may be 

used anywher& a 

putting board 

cently was devi 
‘This congists of 

a cast alulginum 

plate that 

regulat 


fon the floor Wy ah 
angle from 13-to 
25 degriys. At the 
top is. a Mqugh for 
catching bavathat 


wi 1 is 
ihe ho 


‘The water-cycle and (tx builder 


bicycle frame with three pontoons, one 
‘on the end of the front fork, and one at 
each side of where the rear wheel ordi- 
narily would be. 

Motive power is supplied from the 
pedals through gears and a propeller 
shaft, the pedals driving a small pro- 
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World’s Largest Crystal 
Spheres on Exhibition 


HE two largest flaw 
spheres in the world reedntly were 
exhibited at a large departmogt store in 


New York City. One measures 
nine inches fp difmet¢ and] the other 
jut, teeneteche ft gnfinch less 
Their wey 5 unces 13 
foie tslfand be3 Selby ounces 17 


weights, brespfetively. 
om pair is plced bt $50,000. 

-aplieres\ were brought to New 
yogi fron Chil, here thay wars at 
frog a perfect Burma erystal with a 


‘The value 


small metal hatchet. 
infinite patience. 

This fascinating crystal substance 
always has held a charm for people of all 
ages. In the Far East and in Europe in 
ancient times it was supposed to be ice in 
permanent form, 

In Japan small erystals were said to be 
the breath of the Great White Dragon, 
while the larger ones were supposed to 
come from the Violet Dragon, ‘The 
erystal is emblematical of purity, in- 
finity of space, patience, and persever- 
ance. 


‘The work required 


Practice Putting Green on the Carpet 


though corrugated rubber matting is said 
to be preferable to insure accuracy, 


ppeller located at the rear end of the shaft. 


‘hd artificial inclined "green" 
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Huge Electric Sign Has 
Letters 50 Feet Tall 


HES may die from a cold bath, 
according to a report made by Prof. 
Frank Smith of the Zoology Department 
of the University of Illinois to the U. S. 
Bureau of Fisheries, ‘This conclusion was 
bused on a series of experiments with 
fishes in water of varying temperatures. 
Professor Smith conducted his studies 
at Douglas Lake in the northern part of 
Michigan, ‘There are a number of deep 
places in’ this lake where the water does 
not circulate and therefore becomes much 
colder than the layers of water immedi- were ur 


Mie animal Kinga Wah a tg 


ess for u mother and & tiger i a fa 
this new arrival athe Ifongon 740 


This mother was @ Honess and his father was a tiger 
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Winthrop, Mass, 
—a bieyele 


ately above, so that the thermometer will 
show a drop of several degrees in two or 
three feet. 

Fishes of several species, lowered to 

varying depths in wire cages, remained 

e if kept above the cold depths, but 

if they were left in the region of low 

‘Chemical analyses of the 

water showed that there was much less 

oxygen dissolved in the cold water than 

warmer layers, and also that other 

ical conditions at the lower level 
‘were unfavorable to life 


Tt takes 
fer part, but 
n his shoulders 


Whea it frst 
arrived in London 
India, the 


her was a ti- 
gress and its father 


ter known as Ran- 
tsingh: 
cet player. The 
Maharajah is said 


he delights in 

covering curios 

and making 

m known to 
the world, 


whi 


ee 


pe | 


the back of his bi 
fem So take a ride, 
ig coufrution o te tumont” fa 20 
ft any father could make one 
for his children. All he needs is wilingnies 
to provide the man-power to run it 


le, then 


Somersaults 900 Miles 


MANY 8 aueer thing has been done to 

‘win a wager, but few as odd as that 
chosen to be performed by a Dutehman 
named Takkeyberg, who is traveling 


famed gn ave 
Frese, € gftanet of S09 miles 
nae 

Se cot 


pleted by February 12, 1925. Helcovers 
from three to four miles a day. ‘The 
Dutchman calculates about 2,000,000 
somersaults will cover the journey, 
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Odd Things People Are 


A Community Elevator—Italy’s Super-Skyscraper— 


ing allowed 
to steer ghe car and 
togteatli’ horn, who 
wuld submit to the 
barbegs clippers? ‘The 
idea Joriginated with 


With an opportunity to Harp Phillips, | "The 


reaidence lots, provid) 


: littl automobile can 
‘an enterprising pysgerty bwne§ of Hd 4 be fene, in @ circle 
Constructed mnonity «lat |. Pa. andlraised or lowered 
above. 
of. the 

im 
‘he twer a door leads to a 


annecting with the 
street, as shown at 
ft. Above the door 
way is an observation room 
in the tower. Near the 
‘tunnel entrarice is a group 
‘of garages, seen at the 
Fight, one for each home 


From Nova Scotia to Rome in a Canoe 
Paddling 1350 miles down the Atlantic coast from Nova Sco 


Prone 
Feith the exedftion 
7 t be made in a tance 


A Replica of Hudson’s Ship 
Celebrating the 315th anniversary of 
Henry Hudson's landing in New York, 
‘an exact replica of Hudson's boat, the 
Half Moon, with the explorer and his 
‘crew of 20 on board, sailed up théFfndson. 
‘River recently andfiade'a Jandingfin the 


presence of ofA beerife 
Eaters. fp the farger phot fod 
son min re gegh justbefore 


ia he pageant. When Hudson 
‘ap Qe great river that now bears 
name, in the Half Moon, he was 
ing for a northwest passage from 
‘Europe to China, but turned back on 
reaching the point where Albany now is 


January, 1925 POPULAR SCIENCE MONTHLY 


Doing and Making 


The Largest Boot—Walking on Wheels 


A Six-Foot Boog’ 
Here, at last, is an /ap/ 


aN whcdts pes ener 
ves \ull the’ phastie_of 


Inyents “Love Coghb” 
‘The latest fashjonsin Jef adorn. 


PIS, The inventor ie 


sepia fe aectpore mome 
Fa oy hn trae 


Oregon Man Strikes 
Gold in His Back Yard 


‘Thin photograph might be et 
to ihgetrate the od gi 
the 


oxes of cigurettegrprpted quiteh 


‘American sailors buying thelr elgarettes from English slot machine 


One Golf Club Replaces 
Usual Heavy Bagful 
0 ELIMINATE the burden of 


with which he says the whole game may 


be played sus expertly as whey the Pisual 


Me is made 


pot of clubs 


ct Ne 


possible by a V-toothed sleeve on which 
the blade is mounted. ‘This operates on 
‘two gear-shaped members that are inside 
the sleeve. To set the blade at any one of 
its various positions it is necessary merely 
to pull back the sleeve so that the gears 
may be set as desired. Releasing the 
sleeve locks the blade automatically. 


A Museum of Buttons 


JN PRAGUE, capital of Czecho-slo- 
vakia, isa button museum in which, it 
is said, every type of button ever manu- 
factured is displayed. The museum is the 
‘only one of its kind in the world. Some of 
the buttons date back 3000 years s.c. 


Cigarettes Now Are Sold i: 
‘LOT mac! enka andy. osity to paste Uae States sailors 
other itenke age’ famfliar fchtTe_2 in Lopdoh pot lonala 


quitefa curi-~ 


that all 
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Slot Machines 


woe met. 

A coin in the 
slot and a turn of 
the knob quickly 
furnish whatever is, 
wanted. Matches 
also are carried in 
the machines. 

‘These machines 
are particularly 
convenient to the 
smoker after the 
regular shops are 
closed. 


‘Tuy sheet metal, 
used in making 
toy houses, nov 
*) being employed 

in Budapest 


Four-room bunga- 
lows covered with metal veneer can be 
built in 24 hours, it is said. 


New Burglar Alarm Is of 


Simple Construction 
fr ape 


equipped with on 

‘of these new re | 
le burar 

alarms, is pb ed 

by the «tyalt 

burglar, a 

rings |g 

that he feb 


loudl 


plete apparatus weighs one pound. 

burglar stop consists of a jack 
Whek the upper arm is bent inward by 
opening the door, the button of a bell 
attached to the lower arm is pressed, ‘The 
bell rings as long as the door is open. 


Jangary, 25 


appearing Bag Handle 
ens Chance of Theft 


the inventor of a new loop, 
that disappears at thé oynent 
Any one who has 


traveling bag the) 


ha can be put on in place of the 
loops by an adjustment that tales 
but a few minutes. 


False Teeth Made of Steel 


ROM the steel that once was used in 
making big guns, the Krupp works of 
rmany now are manufacturing single 
and double rows of enameled stec! false 
teeth. 

At present eight dentists are em- 
ployed in this new department, and it is 
reported that the steel teeth are becoming 

creasingly popular because of their 
darable construction, 


inproof Motorcycle Shed Is Collapsible 


SPECIAL ge 
rage for 


from thieves is as- 
sured by special 
locks. 


(Collapuible motorcycle garage fe weather fire-,andburrlar-proof 
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Baby-Carriage Speeded Up by Self-Starter 
Ploy but omen papinghy Oikeod Tate! contdning the 
‘ i: r. Jrumber of tybetaficle st the aper center 
fet, the 


‘An English ml 
Mackenzie, saw no 


what could be ac- 

complished by ma- 

chinery. So he 

went to a second- 

hand motor-acces- 

sory shop and 

procured. an auto- 

mobile self-starter 

which he attached 

‘to his baby’s car- 

riage. It is so 

geared that, while 

there is no ange 

of excessive speed 

fon the level, the 

perambulater will 

climb a hill with 

ie re ‘Any motor-car, ‘OX. ki 

vsmmen one, Whether for grand: “The setf-atarter i hung on a frame under the baby-carriags 
that “will — ne 

riedly to wash out & Miniature Vacuum Cleaner Less than 50 years after Edison pro- 

jit in a minute, with duced the first practical model, more 
mn to Travelers than 350,000,000 incandescent electric 

= AT THE end of !#PSnow are in use in the United States, 


shed collar is placed around an 


clctrically heated cylindrical form and = oop ad pods re egiretring 
ther hated form is placed over it. ‘a long motor ic 
Collars ean be more easily shaped by trip, when his 
wing thin dovice, i iy lalmed, and will clothing is covered 
last longer than if ironed with a fatiron. rth du, the mo- 
~J New Dry Polish Replates Beg Sey 


: ~~ Silver or Nickel 


S RUBBING with ade pol that comes 

in cake form, is the latext method of 

5 replating worn. ilver or nickel ware. 

‘The method does not involve the use of 

mercury or acids, usually employed, but 

ile ‘based on the principle of frictional 
Af cletriity: 


‘ne was invented by Ty 
orth Hibbing, Minn., 


SG The action of the dry powder is like inchoned| a 
A that in an electric battery. ‘The silver oF Rubing, which is 
“> nickel is in fine form as in an electric ample kom comers of the car. 
$2 battery solution, and is deposited on the ‘The duve’ iim the handle of 
object being polished, when electricity is the nozgle i 


5 produced by rubbing. ‘end of ehoé cleaning operation, 


Automobile Engine Runs a Washing Machine 


0 SAVE hy 
wife the styol- 


washisge méghine, 
jncked] reat 
‘whe! Unti}it came 
in odptaet'with the 


afdiwcel of the 

whsbandstarted a device simfar\ td edge¥mmer, 

he enfline. rmoupted yr po Whlels nd runby_ an 
‘The result was clifgfric\rbtod | 


s}fictorcariven “ows for fh sfotr is suplie 
Ging machine she ier trent ear 
Geiviichs tncten cord Peumcduy long te” enable the 
‘ive was ube machine to be used at any corner of the 
tuted for gears er lawn," Incressed speed and greater cote 
Tow thesutonebileniee wet Riched wo the washing machine bela ‘ence ave nied forthe devise 
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SMALL army of workmen yas.ce- 
quired to hoist into position phe gig 
hands of the largest clock in the wafld} 
installed on top of a factory in 
City, Ne J. 
‘The minute hand alone weigh sor 
and is more than 27 feet lon 


Minute Hand of the World’s Largest 


Ing 


ee ate 


ich flagh with electri 


igh 
By! 


ascertained by a person across the Hud- 


lock Weighs a Ton 


River from the factory—more than a 

‘Two freight cars were required to 
transport this unique timepiece from the 
factory in Connecticut, where it was 


made. ‘The photograph, showing work- 
men sitting on the minute and hour 
hands, gives an idea of the 


Alex, at 70, ‘Tos — 
‘a Sapling 


N SCOTLAND, 

contest. at sports 
of the great clansn 
nowned in legendy/ Yi 
and song. } 

‘Alexander MheTntsh) an 
athlete well infhis sever\tis, 
{in shown tonaigde ca 


sort of-ygung tNgphone pele 
Thos hink this feat 
ple pffould get x goo 
ling and try a few 


‘to soe how far they can 
pow it, 


Mountain of Shell 


JF, YOU ever have won: 
dered what becomes of all 
the oyster shells, this picture will furnish 
Tt shows a mountain 
greatest 
Most of 


pasate 


the shells are finely fro 
into chicken (7&. 


Nletander MacIntosh, 70-year-old Scotch athlete, tossing the caber 


Would Build Steel Homes 
in a Few Hours 


REMARKABLE solution to Great 
Britain's housing problem recently 
was offered by Lord Weir, prominent 
Glasgow iron and steel manufacturer, in 
the form of mass production of standard- 
ined steel houses which, B® geclares, can 
be erected in a few houfsy \ 
fe the \practieability. of 
Weir has efpetfd near 
Pringman's 
three-room house M steel Whjfh, he says, 
can be built ungerlghe mast-production 
plan, for $1500, WxcMgive of the cost of 
the land and se He adds that 


pleted, the red in a day. 
Stafgardigatlyn, according to the plan, 
will mit ti sRosiage of skilled labor. 


ill be made in standard 
together instead of 


‘produced pieces 
red for ease in assembly. 

mn exterior and interior sheets of 
{elt lining for insulation purposes. 


Aci 
‘Tepid sel sell puted ile 


the interior steel walls are lined with 
beaver board. The roofing is fireproof. 


astonishing size of this Now 
| Jersey landmark. 


Primitive Japanese 
Water-Wheel 


ALE day long, sith, the 
hot sun beating down 
upon his head, the Japanese 


10 is one of the 
of countries in 
ts, in others she 
Japanese farmers still 
‘most favored by their 

It hardly seems 
in this age of electricity, 
jould be employed in such an 
ic as turning this waterwheel 


January, 1925 


POPULAR SCIENCE MONTHLY 


AS THE first rays of the rising sun 
‘come to chat 

night into the he 
Tong line of camels is seen on the shifting 
dunes of the Sahara, It is the Egyptian 
Camel Corps, the terror, throughout the 
country, of ali bands of outlaws. 


Three Hens Hatch 
Eagle's Egg 
Ts egg of a golden eagle, 

taken near San Diego, 
Cality by Guy 0. Glazier, of 
the San’ Diego "Socety” of 
Natural History, required the 
pervice of three" biddles” to 
Incubate it. "When the per 
tlence of one ‘hen. was ex 
hawwted, Mr. Glaser pat so 
ther og the job, Tt was 41 
days before the eaglet pipped 
the shel 


A Face in Rock 


OMETIMES we have to 

‘tax our imaginations to 
see odd resemblances to ani- 
mals and human beings in rocks that 
‘enthusiastic guides point out tojus. But 
any one would see instapst’ thd remark- 


bie/reseypplance to apfhan's fae in this 
ay ropk fofmayOM\at Sif Carlos 

, Calif 
tog is Amilitfo the celebrated 


ation] in the White Mountains in 
Hampshire, which is known as‘“The 
Great Stone Face.” 


‘The rock face at San Garios Pass 


Vast is, one might suppose 


Deslaned by a Frenchman, 


Odd Manpower Airplane 
Flaps Its Wings 
A STRANGE flying machine, powered 


by the arms and legs of thg'pperator 
and resembling an enormot has 
been designed by, inygfttor. It 


vreighs 100 poun Ss we surface 
of 300 squale fe 
Above trl win 


nged like those of 


allef fixed surfaces curve 
lower part of the machine. 
fare flapped leisurely by 


“fof machine is mounted on a bicycle, 
which is steadied by two small additional 
wheels. Pedals drive the propeller at 400 
revolutions a minute. 


Big Tree for Chinese Junk 


"THE big stick of the year shipped from 
the Pacific Northwest lumbering 
region was 137 feet long and 42 inches in 
diameter at the butt, On an order 
from a shipbuilder in Shanghai, the tree 
was selected after a search of three weeks. 
It is to be stepped as a mast in a 
large Chinese junk plying the Eastern 
‘The stick weighs 19 tons. On a board 
basis it contains 12,618 feet—which 
‘would be sufficient wood to build a good 
sized house. 


The Egyptian Camel Corps—a Terror to Outlaws of the Desert 


Canadian Northwest Mounted and our 


Is who ultimately’ 
face the law. 
tice the long shadows cast on the 
sages by camels and riders, 


Cottage Is Finished 
in Seashells 


GPASHELLS usually are 
considered beautiful but 
insubstantial articles. It 
remained for an Englishman 
to demonstrate that they ean 
serve as.a unique and durable 
building material when used 
in the proper manner, 

‘The photograph) below 
shows the first seasffell Bot 
tage, Enffisti, 


built on the 
coast neat Hunethndfn, hd 
entire surface of rif exterior 
in ot 9 oa allfkinds of 
seushe} nyt colors, 


pigked]up ffroft surrounding 

res find gt in a coment, 

spogftion. The result was 

a brill nd m@pt unusual stucco in 
which Ming) number of designs could be 


incorporg will, 

For dapness and attractiveness the 
dwelling makes an ideal small cottage for 
the seashore, its builder declares, Tt has 
become a show place. 


‘Seashorp cottage with abell exterior 
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uto Pulls Itself up for Repairs 


ye 


one, an ingenious J 


| 


bber-Tire Steering Wheel 
Offers a Firm Grjp 


of the useful new agcafeories de- 

signed for the comfort{offhe motor- 

Int is a rubber tire thayg® slipged over the 
steering wheel. It is tid to wpake driving 
more pleasant bg aifgrding a lkyle grip for 
the hands) also, pecduseyubber is a poor 
F heat\it isd likely to make 

cold and numb in 


hand 
a 


sped 
fasticity of the rubber 
Found, and prevents its slipping, while 
the “tread” provides an effective grip for 
the driver's hands. 


‘ew Headlight Control for Night, Driving 


lowered position, t 
tas tracks for the ear are level with the 


vented mowing 
for Ford. I 
lights it isp 


aible, lpg by 
touchipa Vey 
tinder Re\epr- 


ing wll, tortilt 
the li hat 
they tN Da 
full beamt™ di- 


et ee as 
front of the or ‘When thrown downward, headlight beams do not cast dazzling glare 
a ola Sai RAGED nating cae aie 
‘ 


ong pued. hood, with a small lever bolted to. the 
‘device consists of a special tilting steering post just under the steering wheel 
bracket on which the lamps tre mounted, within eaay reach of the driver's hands. 
ater Pump Attachment for the Small Car 
TT is water circulation pump for Ford 


bnee ‘cars is said to insure azperfect supply 
of water for the coqling Wpstem at all 

times. Iti easily attalged Wp tge)pooting 

system within a few mi regular 

Ford hose being used! les are 

ting bracket 


necessary and a@meng| 
i v 


iter system in perfect 
mn deposits in the engine 
ned. A saving of alco- 
is claimed as one of the 


“THE_Edicor will be glad, wherever 
possible, to supply the names and 

‘of manufacturers of devices 
mentioned in this issue of POPULAR 
‘SCIENCE MONTHLY. 


January, 1925 


the plat 
of six eet, 
This is done by 
rm of treadmill 
that is geared to a 
worm gear at each 
corner of the frame. 
The revolving car 
wheels move the 
treadmill, and the 
gears thus raise the 
car. It is lowered 
in the same way. 
omy of space 
nd elimination of 


anincline are the chief advantages claim 
{or the device, which ean be used to adv 
tage even in s small private garage, 
sruzric motor fuel made from lignite, 
coke, and water was tested for automo: 
bile use with successful results during the 
recent Liquid Fuel Congress in France, 
France has large deposits of lignite and 
turf, from which almost unlimited qua 
tities of this new fuel might be produced. 


Handy Reaming Tool Makes 


alve Seats Tight 


SURE compression-tight valve 
when you do your ofynvalve 


‘a new valve seat ream be 
‘The tool is «afl Zo gut 
¥ posits And 


tin fac 
angle 
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Motorists in 36 States Pay $50,000,000 Gas Taxes 


OTORISTS of 36 of the 48 states in 

the Union now are paying a tax of 
from one to three cents a gallon on the 
gasoline they use for fuel in their cars, 
17 states having adopted bills author- 
izing a gasoline tax during recent sessions. 


Since in the states that levy a tax on 
gasoline about 6,000,000 cars are regis- 
tered, using at a conservative estimate 
2,604,000,000 gallons of gasoline a year, 
about $50,000,000 will go to the trea- 
suries of the states every 12 months from 


automobile owners, or more than eight 

dollars a year for each ear. 
‘The only states that do not tax gasoiine 
are Massachusetts, Rhode Island, New 
Minnesota, 


York, New Jersey, Ohio, 
Towa, Missouri, Illinois, 
beaka, and Kan: 


‘Shaded portions show the 5 


om that have gasoline tates, and the rate in each case 


‘Michigan legislators passed ro 


viding for a two-cent tax, but the bi 


vetoed by the gofernory. In Mj - 
setts the legislaturf autiiorzed aldafO-cent 
tax and the bill ys si 

emor; byt a tt fFofh the required 
number of citjhgfid led té the suspension 


of the ‘ufftil the voters express 


ir wipTita referbndum in 1925. 
( Ayed ebbing tax bills have been in- 
bdijced in 'a single session of the Ohio 


re, but the question of imposing 
4G has been referred to u special com 
mittee for investigation, Minnesota has 
Passed a law authorizing a constitutional 
amendment that will make possible the 
imposition of a gasoline tax in the future, 
‘The Arizona legislature sought to increase 
the present tax of one cent a gallon to 
three cents, but the bill was vetoed by the 
‘governor. 

‘The states that now levy the tax and 
their present rates, are shown in the 
shaded portions of the map. 


Air Filter for Carburetor 
Saves Repair Bills 


ELT throat” for carburetors is 

said to keep practically every bit of 
dust and grit from entering, the engine 
through the air intake. ‘The 
bbe fitted over this intalca in 
according to the make 
carburetor, so that ai 

the eurburetor 

fae of thik te pe 


inclosed in a specially 
side shell drawn from sheet 


ed, also controls 
the semperature of the air, muffles car- 
bburétor noises, and greatly reduces earbon 

in the engine. It is said to pro- 
vide positive protection from gritty cil, 
which causes scored cylinders, burned-out 
ings, and large repair bil 


How gle Biter s adjust to 


carburetor 


Long, Trailing Loads 


always apficult 
ty marke) are 
by a) new Aighaian 
peattenel eto the 
om thid’a accond driver 


F 


A second driver at the rear trucks 


BY [USING 2 Fewly invented valve: 
adjusting dial, any car-owner is said 
to be enabled to adjust his own valyfs- 
a job that the average mechan 

does wrong—and to have, 


sents one thot 
by turning, 
the car-ow the finest adjust- 
oi fhe valve clearance 
; hel can save gas, increase 
highest motor efficiency, 
and dg bills for replacing valves burnt 
out from improper adjustment. 

A gage is furnished with every set t4 
show the correct valve clearance. The 
adjusters are available for 18 standard 
makes of cars. 


mepf 
jug 
power iit 


Steered ay Both Ends 
sift trom 


Mor) the re left-hand side 
of side load. 

Ane Tea isfimilarlo that employed 
on fireAowers! and \Mddder apparatus in 
modern fire departments, except that 


the seat is placed 
beside the load 
and slightly below 
it, instead of above 
it 

‘The photograph 
at the left shows a 


truck with the 
B steerable 
trailer hauling a 
load of long tele- 
graph poles 
through the nar 
Tow, tortuous, 


streets of a Bele 
gian town. Notice 
the small boy take 


Im steering the toad ing a free ride, 


Adjustment Made Easy for Motorists 


“The valve ie adjusted by Knurled dl 


WwW 


at any moment tol 
give her undivided 
ing-wheel. ‘To enable 
driver, a bel 


the ehild’s shoulders 

it, then is fastened at 

ye seat. It ean be clamped 
d from the front seat. 
prevented from elimb- 


Know Your Car 


W BETHER your car i in con 
tinual use or not, it should 
‘be cleaned at regular’ intervals. 
Cool water is best always, though 
cold water applied when the car 
itself is in a cold place may injure 
the varnish, Never wash the ear in 
right sunlight or turn the hose on 
‘the body directly or under pressure. 
‘The stream should be transformed 
into a spray or the nozzle removed. 
‘Use clean water and change it fre- 
quently. 

‘The top should be cleaned first 
with tepid water, using Castile soap 
if the dirt is thick, and drying with 
chamois kin. ‘The body should be 
washed with the sponge dripping 
‘wet, allowing the excess water to 
run’ down the panels in order to 
oosen the dirt so that it will wash 
‘off more easily. 

If the mud is caked on to the 
finish, don’t try to rub or serape it 
off, Let a slow stream of water run 
over it and soak it off. After this 
preliminary, a new sponge and clean 
water should be used for a second 
washing. 

‘The car should be dried by using 
‘a damp chamois skin which has 
been rinsed in clear water and 
‘wrung nearly dry. 
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AMMot-Water Shaving Outfit for Travelers 


ter for shaving anywhere, any 


‘the lamp and in which the water is boiled. 
‘The water contaiygs, fitted with folding 
nough for the 

to be immersed, The whole 
‘compact, the lamp and 


it oie both folding up into the 
ind, 


“The complete bat 


pecked in the can 


a 


SN 


Inox staircases in the library of the 
British Museum recently were given 
coat of rust, by means of chemicals, to 
make them’ less slippery and xo wafe- 
guard employees 


Red Best for Signals 


FRED. the traditional danger signal, 
proved itself to be the most easily 
distinguished of all colors at a distancs 
in recent tests for visibility of traffic sig- 
nals conducted by the U.S. Bureau of 
Standards, Green came second, while 
blue ranked a poor third. Ordinary rail- 
road yellow lights, it was found, often are 
mistaken for orange or red, 

‘The observations were made at dis 
tances of 600, 900, and 1250 feet 


tomatic Jaws Catch Mail from ‘Trains 


MAIL-CATCHING device for ex- 
nging first class mail matter to 


signed so that it works} automatically 
without the attention of ile the 


ke the place of the 
‘on the side of the 
ws are attached to 
Post beside the 
mail is to be transferred 


means of a ring. 
In passing the 
mailing post the 
ring is caught by 
the jaws and the 
bag thus trans- 


the post is caught in like manner by the 
jaws on the car and immediately swung 
inside. 

‘The entire operation may be set in ad- 
vance without needing further attention 
from the clerks. 


Medel of the ingen 
Showing how the Bag 
"Cause frome 


Similar manner (tt) 
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Automatic Attachment Turns Music Pages 


roublesome task of turning the 

pages of a music score and thus in 
terrupting the playing is done away with 
by a recently patented musie-turner that 
may be adapted to gither thé piang or 


"or the formed she Devi ron 5 


rack with turner attgthmed t,yeonsieting 
of a wire frame withpelips Wye holdate 


page to be ture Ths deviey ix con- 
nected with ahAttaclment yhder th 


“Tle knee control attachment for turning pa 
hown above. ‘Tle diagram a 
the operation of the device 


‘ame are fastened tothe page of 
{runic which ia turned by pressing 

‘Tue fact that diamonds cling to lubri- 
ing grease in water, while pebbles and 

semi-precious stones roll off, has been 


made the basis for a new machine called 
pulsator,” which picks diamonds out 
of material in which they eannot be seen 
by human eyes. 


Rubber Skin Saves Fruit 
A, PRACTICAL new process for pre- 
4% serving tropical fruits, other than 
bananas and pineapples, so that they 
may be shipped long distances, recently 
has been discovered. ‘The fruit, gathered 
alittle before it is ripe, is smeared with a 
thin coating of rubber latex whieh, when 
congulated, forms a protective skin. The 
process of ripening is slowed up, it is said, 
Keeping the fruit in good condition, 


keyboard and operated by the’ player's 
knee. The operating connection is made 
by means of cord and two pulleys fas- 
end of the piano. 
of the knee against the attach- 
she cord. This pulls a music 
turns the page. 
et tus may be used on a music 
fand by attaching the pedal to the base, 
and running the cord along the bottom 
of the rack. 


dband Visor Designed 
“or Tennis Players 


fey 


from 

It con- 
sists of broad 
elastic band that 
fits any size head, 
with a visor to 
Protect the eyes 
from the sun. 
‘This visor is 
lined underneath 
with green, 
which is. restful 
to the eyes in th 
: sare of the sun, 


Ten Children Can Ride on “Seesaw” Swing 


NEW type of outdoor swf: fog 
PPmriiren: Knowpagthe zeoofatn 
ving sald to ee) Beal spe 

4 


How the “seesaw” board is slung from pipe supports 


sters geAlmost ny one could build it 
Jef onsists oP plank capable of holding 
peshildren. she plank te suspended on 


nyhangers thaf allow it to swing back 
and forth. Bars at 
each side enable 
the children to 
stop or start the 
swing at will. A 
safety catch keeps 
the board from 
being swung too 
far for safety. 
‘The apparatus 
is made of galva- 
nized pipe so as to 
withstand the 
roughest treat- 
‘ment from the ehil- 
dren and all kin 
of weather. The 
pipe can be joined 
easily. 


1s 


Small Charcoal Stove Can 
Be Carried in Auto 


N’ that may be broiled, boiled, 
‘or steamed can be prepared on this 
convenient new steel camp-stove, which 


burns charcoal for fuel. Tty tape ppight 
is only seven inches, t Reafy be 
packed easily in the a ile. “Wftensls 


sufficient to cook a good meal for six 
Persons. After the meal the stove ean be 
Packed away quickly 


How Much Do You 
Know about Science? 


"THE following 12 questions deal- 
ing with fundamental facts of 
science were selected from thou- 
sands of queries that have como 
from our readers. How many of 
these facts do you know? 

‘Answer the questions to the beat 
of your ability, then turn to page 
149 and see how nearly you were 
right. A dozen more questions will 
be published in next month's iesue, 


1. How does a submarine keep 


from turning over” under 
Mater? 
2. When does the heart rest? 


3. Why does it not hurt to cut 
our hair or our finger-nails? 
4. How many different chemical 
¢lements are there? 
5. Why is snow white? 
6. What is the metric system? 
7. Why do wires have to be used 
to carry electricity? 
& How far is the farthest str? 
9. Why can’t you skate on 
if it is smoother than ices 
Why do we know that the 
earth is not made of rock all 
the way through? 
11. Why do hard lumps of clink- 
ers form ina furnace? 
12. What is a magnet? 
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— I Lead the Greatest 


The Remarkable Story of a Physical Director Who Gets 


ANY morning at seven it you 
tune in Station WOR at 
Newark, N.J., you will hear the 
voice of A. E. Bagley, physical di 
rector of the Newark ¥.M.C. 
Jeading the setting-up exercises 
‘of the most remarkable gym Clase 
in the world—an invisible radio 
class numbering anywhere from 
450,000 to 500,000 persons. 


This is the story of how hedoesit, 


and containing many useful hints 
that you can apply for better 
health and greater happiness. 


By A. E. Bagley 


HERE was a song that was very 

popular during the war, especially 

in the training-eamps.” It repre 
sented a sleepy doughboy paying 
respects to the bugler whose call 
awakened him at dawn or there 
abouts. 


bushes 
‘ded 


ate hig Reve 
he rest of my ie 


ea 


who sang it, toBl the sentiment it 
expreased more \pr less seriously. 
For there lon! 


alarm clock; 
people wou 


't prove Nby me! On the con- 
ready to raise my right hand 
‘apd tell the whole listening 
le, do not “hate to get up 
fing,” as the song I just 

‘They like to get up, and 


I . Many 
years of conducting gym classes con- 
vineed me that the average person is by 
no means as lazy as is generally sup- 
posed. And how I know that I'm right is 
ecause about 50,000 entirely re 

tive Americans and not a few Canadians 
have told me so in the last few months. 
Moreover, those 50,000 practise what 
they preach, for they and at least double 


a3 many others, living between New 


Brunswick on the north and Georgia on 
the south, and central Ohio on the west 
and the Atlantic coast on the east, for 
most half a year have been getting up 

the of seven every morning 
except Sunday to let me direct them in 
physical exercises over the radio. 

Mine is the world's 


argest gymnasium 


class. Just how many members it has, I 
do not know. ‘There are 50,000 anyway, 
because I have received letters from that 
many. At the WOR radio station in 
Newark, N. J., from which I conduct the 
exercises, it is estimated that letters 
ordinarily are received from less than 10 
per cent of the listeners-in to any broad- 
cast feature. So there may be a half- 
million people who go through the exer- 
cises with me every day. hope there are 
—I hope there are twice that many, even 
though the thought of two million arms 
being raised and a million bodies bent 
‘as I eall the commands for the exercises 
into the microphone rather frightens me. 
For it is encouraging, gratifying and 
‘stimulating to know that even the 50,000 
who have written to me are willing to 


Jeave their beds earlier than was their 
‘custom and go through the exercises for 
the benefit of their health, 


ROPERLY enough, we start proceed- 

ings by ringing an alarm clock. It's the 
biggest alarm clock we could find, and the 
sound of its bell, issuing from a loud- 
speaker, I'm told, is sufficient to awaken 
the soundest sleeper. The mother of a 
large family in Massachusetts wrote me: 

“'T used to be at my wits’ end trying to 
get my husband and my boys and girls 
up in the morning. Now, though, I just 
get up and turn on the radio set. None of 
them is able to sleep after WOR’s alarm 
lock goes off!” 

Then, after the conventional announce- 
ment from the studio, we start the fun, 
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Gym Classes in the World 


Thousands of Folks Up at 7 O'clock to Exercise by Radio 


for that's exactly what I try to make the 
exercises. The one thing I want to avoid 
is having my “early birds” look on their 
morning exercises ax 4 painful duty, for 
exercise, taken as a duty, loses half its 
beneficial effects. So, when I can, I tell a 
little joke, or indulge in a 
little “nonsense to liven 


things up. We use the studio props— 
“crickets” and other noise-making con- 
traptions—to represent creaking joints 
or splitting pajama legs while we're doing 
‘bending exercises. ‘The other morning I 
told the class I was going to carry the 
piano up to the studio roof so that the 
radio operator could do the exercises 
with us. With the aid of “glass crashes,” 


‘thumps on the floor, grants, and a lively 
conversation which I conducted with an 
imaginary janitor who apparently ob- 
jected to my removing the piano, we man- 
aged to produce quite a convincing little 
comedy for our bearers’ benefit. 

Also, the exercises are all 
done to music. Fred Har- 
nett, a young Newark busi- 
ness man, is my volunteer 

"OM vianist, and his lively tunes 
‘supply in great part the ex- 


planation of why 


convinced that it is easy to insure their 
physical health and have a good time 


exercises we do. ‘The little sketches that 
accompany this article probably will 
explain them adequately. Try some of 
‘them for a few mornings and see how 


9" 


much better it will make you feel! ‘Tune 
in on usif you can, If not, whistle a tune, 
or sing one, or put a record on your talk: 
ing machine while you swing your arms 
or bend your legs. At all events, make 
‘your exercise play, and not work, 


“THAT'S about all there is to my big 
_ gym class, except that twice a week 
1 give a brief talk on various phases of 
diet and exercise—how they may be em- 
ployed, for example, to improve the 
digestion, to reduce or increase the weight, 
to cure round shoulders, flat chests, or flat 
feet 
‘That last may be worth noting here, 
for most people, I believe, are of the 
opinion that there is no cure for flat feet; 
that the best that ean be obtained is relief 
through arch supporters, or similar ap- 
pliances. ‘This is far from being 
the case. If you have fiat feet, 
you can correct them, as I've told 
my early birds, by simple exercises 
you can perform while you're 
putting on or taking of your 
lothing. 
While you're removing your 
‘walk around your bed- 
oom on the outer edges of your 
feet with your shoes 
seize some 


you't prof\ably fin 
Younfoot prappearing in a mosfastonish- 
ing 


UT let's get buck to the gym class, As 

I said before, I've received some 
{50,000 letters from my early birds. All of 
the letters I've read, many I've replied to. 
In the main, they have supplied the most 
interesting reading it was ever my good 
fortune to encounter. ‘The writers have 
been rich and poor, young and old, men 
and women. They have ranged from the 
president of one of the largest public 
utility corporations in the country, who 
wrote me a week or so ago to thank me 
for having reduced his weight 10 pounds, 
to.a boy of 10, who, just after the World 
Series, wanted to know if I could guaran- 
tee that exercising every morning would 
make him ‘as good a pitcher as Walter 
Johnson.” 


ore 
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How to Make Low-Loss Coils 


Easy and Efficient Ways to Do a Difficult Radio Job 


By Alfred P. Lane 


IVE cents’ worth of 20-penny nails, 
piece of board, a No. 12 twist 

drill, and a supply of wire are all the 
supplies you need to make your own 


end bent or a crochet needle will make 
this easy to do. 

It is possible now to pull the whole coil 
off the nails, but itis better to pull out the 
nails, one at x time, with a pair of pliers. 
Otherwise you will be almost sure to bend 


coil can be lifted from the remainder of 
them. The next step is to fasten the coil 
permanently with silk thread. A good 
way to do this is to use a long needle and 
‘sew the thread back and forth, as shown 
in Fig. 4 at foot of page. 

‘The number of 


such coils, “of the 
Dasket-weave type, 
often will greatly im- 
prove a radio receiy~ 
ing set. This is par- 
ticularly true if the 
coils now in your set 
‘are wound on heavy 
cores or if the wire 
itself has been coated 
with shellac or other 
insulating compound. 

No fixed dimen- 
ssions are required for 
low-loss coils to give 
the best results, and 
this luck of limitation 
insize helps the home 


Toweloas coll, And 
A 


B 


nails is not necessar- 
ily fixed at 15. You 
can use a larger or a 
smaller number, prow 
vided you choose a, 
number that will re- 
sult in the staggering 
of the turns of wire 
so that a symmetrical 
winding can be mad 

Also you do not have 
to stick to the for- 
mula, around two; 
skip ‘two. Another 
way ix to go around 
fone and skip two. 
Figure 3 illustrates 
the first turn by 


constructor, for it is 

often desirable to 

rake the col of ome 

special dimension to 

fit the design of the receiver you mal 
In starting the winding of 


seven-eighth-inch board 
‘spaced holes were drilled 


to hold the drill 
iOpwise the nails, 
rd, will slant. 


they ure so large that 
jushed through the holes 
they wabble aro: 
we fitted the nails i 
ready to start winding. 
‘stated simply: Around 
two Figure 2 
shows the first turn around 
the nails. Continue winding 
in the same fashion until you 
have the number of turns you 
need, Remember that basicet- 
weave coils require more 
furs for the, same wave 
Tength range than ordinary 
coils because the basket 
‘weave design reduces the 
internal capacity of the coil. 
When the winding is fin- 
ished, make a turn around a 
nail with the wire and cut it 
off, being sure to leave 
enough on the end to make 


connections. Now tie the coil at a number 
of points with thread or string passed 
down and back through the openings in 
tthe coll. A short piece of wire with one 


the coil out of shape or scray 

Intion from the wire. 
After all but a few of the 

been pulled out, you will find 


these two methods, 
COM A in Fig. 1 


‘was wound bj 
the first method of No. 16 double sil 
covered wire, while coils B and C were 
wound by the second method. The 
correct number of nails for one aystem of 
winding does not always work with the 
other, but it isa simple matter to draw 
the circle first: on a piece of paper and 
go around the proposed number of nails 
with a pencil line, and you will quickly 
see whether the winding comes out right 
oF not. 

Coil B was wound around 11 nails with 
No. 18 wire, while coll C was wound 
around 22 nails, using No. 22 wire. ‘This 
last coil is plenty strong enough to use as 
‘an induetance with only a clamp to hold 
it in. place. 

Aside from the fact that basket-weave 

ow losses, they have 
‘other points of advantage. ‘They are #0 
rigid that it is easy to make two coils, one 
larger than the other, and mount’ one 
inside the other as a radio-frequency 
transformer, or to arrange matters so that 
the smaller one can be rotated, ‘The 
latter scheme will result in a 
variocoupler or variometer of 

high efficiency. 


OLDERING taps to a 
‘basket-weave coil at ale 
most any point is easy, for 
the spacing of the wire is 
‘such that it is necessary only 
to scrape the insulation off 
where it is to be tapped. 


that rivals the professional 
Job in mechanical efficiency. 


on page 90 of The Home Workshop thi 
month, tells how you can dress upyour 
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Will Super-Power Replace 
Super Receiving Sets? 


Three new plans for developing broadcast transmission—What 


the new year promises you in radjo progress 


By Jack Binns 


Amer 


by the Secretary of Commerce should the 
operation of the station prove to be a 
souree of interference with other existing 

rms of radio communication or broad- 


HAT is going to 
during 1925? 
‘Nearly e' 


asking this question: 
know just wh 

duild, what kind of by 
on the air, and what ki 
may expect, 

During the past three years, radio 
development has been largely in the realm 
of reception, along the lines of improving 
receiving equipment. 

‘Now every indication 
points to a reversal of 
the order, Instead of 
more elaborate super~ 
receivers to pick up 
and magnify weak 
signals, the trend ix 
toward super-broad- 
casting with power 
increased so that dis- 
tant signals can be 


brought in by even 
the simplest receivers. 
‘The development 


of transmission dur- 
ing the year will be along three well- 
defined lines, two of which will involve 
super-power. ‘The third is national 
broadcasting through the intereonnec- 
tion of broadcasting stations by means 
of telephone land wires. All three sys 
tems will be experimental in character 
tt first, proceeding aecording to recom- 
mendations of the recent Third Na- 
tional Radio Conference in Washing- 
ton, D.C, Thus, the use of super- 
power will be subject to immediate 
cancellation, should the fears of thore 
who say it will tend to create a mo- 
nopoly of the uir materialize. 

‘The three plans of transmi 
so vital to every owner of a radio set, 
that I shall outline here what is con- 
templated in their development. 


Up to Fifty Kilowatts 


"THE frst plan under the super- 
power scheme involves the erection 
of high-powered broadcasting stations 
at points removed from any’ thickly 
populated area. Such stations will be 
connected with studios in the large 


cities by means of land-line wires. ‘The 
first station of this character will be 
erected by the Radio Corporation of 
America at some point within 50 miles 
‘of New York City; not necessarily in 
New York State. Just what amount of 
power may be employed has not yet 
been decided definitely. 


ing. 
‘The amount of power employed will be 
overned by the field strength of the 
signals at the nearest large city. 
‘The consensus of opinion expressed 
by the subcommittee at the confer- 
cence which determined the basis of 
the new regulations, is that this 
field strength should not be greater 
in the city than is the field strength 
of the present Class B station, ane 
mile away. While no definite plan 
has been announced, it is under- 
stood that the Radio 
Corporation will ex- 
periment with varie 
ous degrees of power 
oon as the new 
erected. 
In connection with 
the development. of 
the super-power plan 
along these lines, 
should the experi 
ment prove success 
ful, the Radio Cor 
poration intends to erect sim 
ilar stations in other parts of 
the country, #0 that a com- 
plete national broadcasting. 
system ean be developed. Such super 
stations probably will be arranged xo 
that all ean be connected with a single 
program by means of radio relays, 
Many of the independent broad- 
casters also have announced their in- 
tention of experimenting with the 
super-power idea, and a plan has been 
formulated to intereonnect these and 
at the same time develop an associa~ 
tion for universal programs, 


High Poweron Short Waves 


"THE second system of super-power 
broadcasting involves the use of 
short waves far below the range of 
present-day receivers. ‘This is the sys- 
tem that has heen developed by the 
‘Westinghouse Company at KDKA in 
Pittsburgh, and KFKX in Hastings, 
Neb. The success of experiments 
already made have led to the belief that 
2 considerable portion of the world can 
be linked to one program by means of 
this system without interfering in any 
way with the existing local broad- 
casting stations. 

The latest experiment was in con- 
nection with the Firpo-Wills fight when 
the newspaper la Nacional of Buenos 
Aires put in a special short-wave re- 
ceiver and reproduced the short-wave 


7" 


broadcast of the ring battle from KDKA. 
‘The short-wave transmissions of the 
latter station are received in England and 
Febroadcast in that country. 

understood that with this system, 
seve te WN on es Fooveres ee 
employed, making it possible to cover 
North and South 
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‘of Commerce Hoover by the Third Radio 
Conference. 

‘Under the new plan the country will be 
divided into six zones, instead of five, as 
at present. ‘The material changes are 
that the northeastern Atlantic States will 
shave stations operating on the same wave 
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Zone 3: Northern central states. Zone 
4: Southern central states. Zone 5: 
Rocky Mountain states. Zone 6: Pacific 
coast states. 

The new regulations are a recogni- 
tion of the fact that the tremendous 
crease in the number of first class broad- 
casters during the 


America, Europe, 
and the Far East. 


Vast Network 
of Stations 


"THE third system 
is the inter-con- 
nection of all ex- 
isting broadcasting 
stations by means of 
a network of land- 
Jine telephone wires. 
‘The success of this 
system during the 
last year in broad 


mast year has neces- 
itated duplication 
of wave-length as- 
signments on both 
coasts. 


Wave Changes 
“THOSE fans who 


‘own receivers 
that, permit “I 

ging” of dial set- 
tings will have to 
hunt all over again 
as soon as the new 
wave length changes 
go into effect. All 


casting events of broadcast stations 
national impor will be reclassified. 
tance to all comers ‘The present Clasa 
of the country is A, including sta 
familiar to every tions originally 
radio fan. — assigned to 360 

‘The National De- ‘Six Broadcast Zones instead of Five meters, is to be abol- 
fense Day address of ‘The plan of resoaing the United States for ished, ‘All transmit- 


broadcasting, os recommended by the Tied ters employing less 
than 100 watts in 


power will be put 


General Pershing, 
which was heard the 
Jength and breadth 


Preventing interfercace. Notice that Scheme 
nd und New York City are included in Zone 1 


of the land, and the 
speech of President Coolidge on the eve of 
Election Day, when 25 broadcasting 
stations were joined as one, are striking 
examples of what may be achieved by a 
vast national network of broadcasting. 


A New Zoning System 


ANOTHER important development in 
broadcasting that will affect every 
radio fan during the coming year is the 
re-soning of the country in accordance 
‘with recommendations made to Secretary 


N ILLINOIS radio corporation 


Broadcasting “4 


Iengths as stations in Pacific Coast States. 
‘This can be done without interference 
because of the great distance between 
the stations and also because there is a 
time difference of three hours between 
the two coasts, 

In the central portion of the country 
the zone division will be made between 
the north and south. 

‘The new broadcasting zones are: 

Zone 1: New England, New York City, 
and Schenectady. Zone 2: Atlantic 
coast, Metropolitan District to Florida. 


sources of supp! t carries ite own 


withinthewaveband 
between 200 and 240 meters. Stations us 
ing between 100and500wattawillbe placed 
in the wave bund of from 240to 280 meters, 

Stations using a power of 500 watts or 
more, formerly in the Class B category, 
will be assigned to waves ranging from 
280 to 550 meters. 

‘The increase in the broadcast wave- 
length band to include waves down to 200 
meters and up to 550 meters, means that 
the radio fan who is buying or building 
new set should make sure that it will tune 
in all stations w’shin these limits, 


mn on a Motor-Truck Makes Tests in Illinois 


mast and antenna, A gasoline engine 

= a generator while the station is 

ng so that transmission may 
‘be continuous. 


cently has been conducting 
haustive transmission tests withif 
radius of 40 miles of 

Chicago by means 

of a complete port- |g 

able broadcasting 

station mounted on, 

aone-ton truck. The 

purpose of the eV 
mosphericgs 


broadeasting 
tions and p 
ties of variou 
ities in or 
determing | the 
oeatign. 
mane 
ing statfon 
power ani 
range 

The 
portable 
WIAZ, with a wave 
length’ of 268 me 
ters. It is able to 
function without 


‘| ‘The wet is of 100- 
watt power and it 
uses four 50-watt 

| tubes. ‘The entire 

truck is electrically 
lighted from its own 
power plant. The 
antenna. mast 
feet, 

the antenna 
consists of four 
heavily braided eop- 
per cables with ex- 
tremely fine wire. 
‘The entire frame 
work and body of 


the truck are 
grounded at the side 
of the truck. 


Only 10 minutes 
are required to pack 
the outfit and have 
the truck under way 
} after signing off 


any external re- 


Station WIAZ, a complete broadcasting plant on wheels. I¢ supplies Its own power 


from a program. 
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Radio in Its Oddest Forma 


Receivers Built into Farmyard, House, and Savings-Bank 


New York.” It was 
hibited “at @ radio. fair 


City, Rio de Janeiro, 
snd | other distant 
points. Note. the 
lass paneled case/ 
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A de Luxe Three-Tube Set— 
1925 Model 


It’s So Simple that Even the Beginner Can Build It 


By James S. Caulfield 


NE stage of tuned radio-frequency 
amplification, a regenerative de- 
tector, and one stage of audio- 

frequency amplification 
make a practical, com 
monsente, | Drotdeast 


time highly selective. 
‘The circuit includes no 
useless frills and an i 
spection of the wiring 
dingram and the pho- 
tographs of the layout 
of parts will show that. 
it is simple in design. 


Y SETTING the 
detector tiekler coil 
D v0 that the detector 


circuit ix oscillating, 
this receiver can be 
tuned by means of the 
carrier whistle, and yet 
it cannot radiate be- 
cause the radio-fre- 
quency tube prevents 
the oscillations from 
reaching the antenna, 
This method of tuning 
is quick and easy and is, 
preferred by many 
radio fans. ‘The stage of radi 
amplification was i 

it increases the srenkgh 
‘and alao acts to, 
radio frequenéy i 
gives a fairly Aven 


wealNsignals 
ition. Tuned 
lyéd because it 
‘gree of amplification 


‘The Layout of Parts 
Fig. 1. Rear view of the three-tube receiver 


Audio-frequency amplification has been 
added to inerease the volume of sound to 
operate a loudapeaker. 

‘The neutralizing condenser H prev 
the tube in the radio-frequency stage { 


oscillating. ‘The conventional potentiom- 
eter often used in radio-frequency 
fs not needed. 

‘The receiver has been designed with a 
‘sub-panel that permits concealed wiring. 
‘Sub-panel construction not only improves 


the appearance of the receiver, but it also 
reduces the time required to do the wiring, 
which is certainly an advantage, And it 
makes the wiring as direct as possible, 
thus reducing the length of the 


‘The binding posts have been mounted 

on the rear of the aub-panel so that cone 

nections ean be made through the back of 

the cabinet. ‘The receiver will fit. the 

standard T-by-21-ineh cabinet. 

‘The parts needed are as follows: 
Aeralretueney plate cot 
ac ol 


ecvarictie comdensers, 
‘0038 merefarad 
G—arid condenser 00025 mk 


Wéngth than at 
any otherd 

Regeneration was 
added to the circuit be- 
‘cause it increases the 
wensitivity of the de- 
tector tube and at the 
same time improves the 
sharpness of the tuning. 
‘The detector tickler coil 
Dis used to cause regen- 
eration. 


rofarad with clipe Yor 


Qos Teak, wo moro 
Foes 

“tiara pane, woven by 
Rowabspanel 


tat? + 


+ + deuce ron 


| ac youes oauueo wi ye27 brut 
SESS rents Saces) 


Fig. 3 Layout of front panel, with measurements for drilling the holes 
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‘High grade parts should be purchased 
of any standard make so long as they will 
fit in the space provided for them. Note 
that the panel layout, Fig. 3, does not 
include the holes for the screws that are 
used to mount the condensers. No two 
makes of condensers have the same spac. 
ing for the holes, and most manufacturers 
supply a paper templet so that it is neces- 
sary to know only the location of the hole 
for the shaft, 


“THE first part to construct isthe input 
coil A, which is shown at the right in 
the rear view, Fig. 1. The form for this 
coil is a bakelite tube, three inches in 
diameter and 834 inches long. ‘The wind- 
ing consists of 60 turns of No. 22 double 
silk-covered wire. “A tap should be made 
oon this coil at the twelfth turn from the 
end that is to be connect- 
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the winding in this way to pro- 
vide space for the shaft on 
which this coil is mounted. The 
dimensions of these three coils 
and the details of the parts 
needed to mount them are 
iven in Fig. 8 

‘The panel and sub-panel are 
the next parts that must be 
prepared. These are parts Q 
and R and the layouts are 
given in Figs. 3 and 4, re 


ed with the ground, ‘The 
tap is for the antenna 
binding-post connection. 

After the coil is fin- 
ished, mount it on the 
rear ‘of variable con- 
denser E, ax shown in 
Figs, 1 and 6, and then 
lay it aside until you are 
ready to start mounting 
all the instruments. 

‘The next operation is 
to construct the special 
radio-frequency trany- 
former that consists of 
coils B,C, and D, as 
shown in the diagram, 
Fig. 8. Coil Bis made by: 
‘winding six turns of No. 
20 double silk-covered 
wire on a bakelite tube 
234 inches in diameter 
and 114 inches long. 
‘The wire on this coli 
should be spaced one- 
eighth inch between 
tun 

Coil C consists of 62 
turns of No. 20 double 
silk-covyfed wire on a 


c 


laze 


‘bakelite tube three inches in diameter and 
four inches long. The winding should be 
started about half an inch from the right 
‘end, as shown in Fig. 8, and a tap made at 
the sixteenth turn. 

Coil D is made by winding 21 turns of 
No, 22 double silk-covered wire on each 
tend of a tube two inches in diameter and 
134 inches long. It is necessary to divide 


from each side. At left nate the meat 
Ing of input coil A ot the rear of Verable 


spectively. When you have finished 
them, it is well to fit the sub-panel to the 
panel and the panel to the cabinet you 
have selected for the receiver, for if 
panel is a shade too large, it is much 
to file it down before the i 
mounted on it. Note tit tt 


necessary 
obtained in any radio store. 


AFTER you are satisfied with the ft of 
the panel in the cabinet, proceed to 
mount the instruments as shown in Figs. 
1, 6, and 7. 

Now for the wiring. Condenser E is 
connected across the terminals of input 
coil A, with the rotary plates, with the 
ground terminal of the coil. The antenna 
binding post is connected with the tap on 
coil A. 

Now wire the filament circuits of the 
three sockets, J, J, and K, with the 
theostats L and’ M' and the A-battery 
binding posts, as shown in the wiring 
diagram, Fig.2. Next, connect a wire from 
the grid of socket J with the stator plates 
of condenser E, and from this same wire 


a1 


run a branch to one 
terminal of the neutral 
ining condenser H. The 
other side of condenser 
H connects with the tap 
on coil C. 

‘The plate terminal of 
socket J next is cone 
nected with one end of 
coil B, and the other 
terminal of coil B is con- 
nected with the ampli- 
fier plus B binding post 
and the wire continued 
around to one terminal 
of jack P. 


HE terminals of coil 


minals of condenser F, 
Be sure that the rotary 
plates are connected with 
the wire that is con- 
tinued to the filament 
circuit. of socket J, 
‘The grid condenser G now can be con- 
nected betyfeen the stator plates of con- 


densyr F anf the grid terminal of socket J. 
Makf thisf connection just as short as 
le. "Phe grid condenser is supported 
by 
je 


Je wirfs lending from it. 
terfainal of coil D is connected 
with the flate terminal of socket J, and 


the other goes to the P terminal on trans- 
former N. The B terminal on trans- 
former N is next connected with the de- 
tector B binding post. ‘This completes 
the wiring, with the exception of the aec- 
ondary circuit of the transformer N and 
the plate circuit of socket K. 

‘The @ terminal should be connected 
with the grid terminal of socket K and the 
F terminal with the battery side of 
rheostat L. ‘The last wire is that which 
connects the plate termi 
with the remaining term: 

‘When the wiring has 
and rechecked against Fig. 2, connect the 
antenna, the ground and the batteries, 
Insert tubes in the sockets, first, making 
sure that the rheostats are on the “off” 
position. Now turn up the rheostats until 
the tubes are burning dimly. If squeals 


or whistles are obtained, adjust the neu- 
ing condenser until they disappear. 
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How to Do without Radio Batteries 


Simple Ways to 


By Alexander Senauke, M.E. 


HOUSANDS of American homes 
today are equipped. with inde: 
pendent lighting plants that sup- 

ply a ready source of poner with which 

the radio recetving set can be connected 

80 as to eliminate the use of special A and) 

B batteries, 

Avnumber of diferent makes of 
Fighting units are in uae in various 
of the country, but all can be divided into 
fro can howe ha 
terfes and. thowe 

i POLAR 
hlte that ope. RECEPTACLE 


rate with storage is 1 


LIGHTING OUTLETS 
BUSING ee Seed 


othe 
{ 


ye vrs 


To GEN aa 


batteries have been well standardized so 
fur as voltage is concerned, so that the 
battery of practically every farm lighting 
unit develops either 82 voits or 110 volts. 

If your home is equipped with a 32-volt 
system, you can dispense with all extra 
batteries for your radio set if your re- 
ceiver uses only one tube. A multi-tube 
set, however, requires more than 32 volts, 
so that with such a set it still will be 
necousary to use one block of B battery to 
obtain the correct plate voltage for the 
amplifier tubes, 

‘With the 110-volt system, the voltage 
will be found ample for all requirements. 

Figure 1 shows one way to follow to 
hook up the receiving set to 
either the 92-volt system or 
the 110-volt system. No con- 


Run a Set from a/Farm Lighting Plant 


or the rest of the cells fave to be 
overcharged too often toeey/them up to 
voltage. 

Figure 2 illustrates anothdy way of con- 
necting up that gmploy stance 
unit to. over is. ob It is 
alsojeasier to eqnneft up, site no special 


fall the way from the 


le at the bottom of this page 
\¢ fixed resistance that 
the hook-up shown 


| RADIO SET 


45-VOLT |p BATTERY 


Amor necessary 
NOWour akcurTs) 


with ether a 3 
oie oe 10: volt Gorm 


te value “ot which 
can ‘be determined 
By whe ete below 


RESISTANCE 
in Fig. 2 to cut down STANDARD 
the voltage for the 
filament cireuit when 
from one to five.06-ampere or 
quarter-ampere storage-bat~ 
tery tubes are used on either 
82 0e 110 volts. Ifthe battery is 
situated “a considerable  dis- 
tance from the receiving set, the resist- 
ances specified for 32-volt circuits may 
have to be cut down somewhat, owing to 
the drop in voltage over the 

“There is one point that should be men- 


POLARITY PLUG 


barron | 
Socer 


(NOT NECESSARY OW 1Ib-VOLT ciRCUITS) 


tioned in connection with the circuit of 
Fig. 2. Do not turn off or remove one 
tube from the socket while the current: is 
turned on, as this would throw an extra 
load on the other tubes and they might 
burn out, 


TORAGE batteries form a source of 

power supply for radio work that is 
ideal because the current flow is perfectly 
‘even and steady and the voltage drop is 
‘0 slight between full charge and normal 
discharge that it does not aflect the ad- 
justment of the lament or plate control. 
However, when the generator is running 
to charge the batteries of a farm lighting 
outfit, there usually is a slight hum, 
depending on the condition of the gene- 
rator brushes and the capacity of the bat- 
tery with relation to the charging rate of 
the generator, Most of the systems are 
automatic in operation so that the gene- 
ator starts charging when the battery 
oltage drops, indicating that a charge 
Whecessary 

If you are going to use a set employing 
hevpral tubes that would amplify. this 
Jur enough to be troublesome, it will be 
‘worth while to have the service man from 


_ RADIO SET 


Fig. 


the company that supplied the outfit 
arrange a switch hat will prevent the 
generator from stating when you are 
trying to recsive, \The witch should 
be placed handy to ‘che radio receiver, 

Since most {arm lighting out 


fits are so adjusted that the 
generator starts long before 


What Fixed Resistance to Use 


TT HE following table, prepared by Alesander 
‘Senauke, expert of the Porutan Science Ix- 
stirure of StaNDAnns, shows the value of the fixed 
Fesistance that should be used with the hook-up in 
Fig. 2, according to the number and kind of tubes 
employed in the receiver and the voltage used: 


nection is necessary to the 
minus B binding post, be- 
cause this post is connected 
inside the set with either the 
minus or plus A bin« 

and this connection 
‘made for you in the battery 
itself. 

‘There is one objection to this 
way of obtaining the filament 
current that applies particu- 
nly to multi-tube sets, The 
‘extra drain on the first three 
cells, if the receiver is used 
constantly, eventually may 
exhaust these three cells, 


the battery has rea ched the dis- 
charged condition, holding up 
the charge in this way for an 
hour or two will not cause any 
damage. 

The diagrams shown here 
gan be applied to all forme of 
1ome lighting outfits except 
those that use 110-volt 
generator instead of storage 
batteries. In next month's 
issue such outfits will be 
covered in an article that 
will show you how to use 
the 110-volt lighting current 
from the street mains to run 
your radio set. 


separ Tay 


Meet Quarter Ampere Tubes 


1 450 ohms 1750 ohms 100 ohms 420 ohms 
2 20 870 55 
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An Easy, New Way to Drill Panels 


Useful Ideas that Will Simplify the Hard Jobs in Radio 


By Robert E, Martin 


RILLING the panel is a job that 
‘many anew radio fan tackles with 
fear and trembling. He feels 

confident of success so far as the small 

holes are concerned—those of, say, 

three-sixteenths of an inch or less; but 

the big holes present quite a problem. 
In the first place, big 


reamer has a slight taper to it, but not 
enough to make any difference for radio 
work. 

With one twist drill and this standard 
sized reamer, you are equipped to fit toa 
radio panel’ any instrument that does 
not require a hole larger than one-half 
inch. Just try this way of “drilling” 
the next panel you make. 


drills cost money, and in the 
second place the average 
fan usually does not own a 
rill brace that will hold 
drills larger than one-quar- 
ter of an inch, Yet there 
fare a number of radio ine 
struments that require holes 
Tnrger than this in order to 
fit them to the panel. 

I happened to be in a 
hardware store the other 
day when the proprietor 
‘was rearranging some of his 
stock. Among the pile of 
merchandise on the counter 
were some reamers. One 
Tong, thin box struck my 
eye, It was marked: 
“Taper—34 to 44 inch.” 

‘As I had gone into the 
store to buy some big drills 
to make the holes in a new panel, it oc 
curred to. me to tee what that reamer 
‘would do in radio work, so I bought it at 
a cost of 80 cents—less than the cost of 
two sizes of the large drills 

In Fig. 1 is shown the reamer in 
operation, as well as the result of an 
experiment on a particularly tough and 
brittle picee of bakelite 

A row of holes was drilled with an 
ordinary one-eighth-inch twist drill and 
then the reamer was inserted in a bit 
brace and turned into the holes. It ate 
its way through as if the panel were just 
to much cheese—and quickly too. No 
chipped nor marred edges, and the 
holes were clean and smooth. 

It is true that each hole left by the 


Fig 2 


the pene 


‘An ordinary penileraser aids in clone tuning 
{the rubber premed aguins the panel and the edge of the dia, 


For Close Tuning 


0 YOU find it difficult 

to make those close 
adjustments of the dials 
the distant 


stations 
Toudness? Here is a little 
kink that will give you 
practically as good results 
as micrometer dials at a 
cost of five cents. 

Use an ordinary lead 
pencil held as shown in 
Fig. 2, with the rubber 
pressed against the panel 
and the edge of the di 
‘When you rotate the pencil, the dial will 
turn slowly, In this way it is easily pos- 

sible to make changes in the setting 
0 small that you can hardly see the 


pencil keeps your hand a consider~ 
able distance from the panel. 


Charging B Batteries 


HE usual way to charge storage B 

batteries that develop not more than 
450 or 60 volts is to place a single chemical 
rectifier cell in series with the battery, an 


ao] a. 


electriclight bulb to reduce the current to 
the proper value, and the 110-volt alter- 
nating current from the street mains. 

‘The peak voltage on each side of the 
cycle of 110-volt alternating current 
the neighborhood of 155 volts, so thi 


‘ought to be possible to charge battgrien 
up to at least 120 volts by this sy] 
But practically, it cannot be dot 
of the losses in the recjifier, praju 
the high voltageg applifd to thdrectifier 
bn offeurrent | oppe- 
he Cattery. 
vn dingram- 
around. this 


ie side of the current 


current “swings to the othet 
The second rectifier cell sends 
ant through the other 
Tortharge the battery it is n 
only to clip the wires on the battery ax 
shown and close the double-pole switch, 
Be careful to connect the lead und 
aluminum plates as they are in the draw 
ing, for if you get them reversed, the but 
tery will be charged in the wrong directio 
‘The rectifier cells should be of one- 


25°WATT LAMP 


70 109 
Atrefalstni eUntent) 


AuuminuM 
PUTS Fig. 3. Dia 
ram abowine 
Srook-up af « 
simple new 
method of 
chareine 
batteries 
swith attra. 
from 110-alt 
‘maine 


CENTER CONNECTION 


ry and the aluminum plates 
should have an area exposed to the solu- 
tion of not more than one aquare inch. 
‘The size of the lead plates can vary from 
two to several square inches. 

‘The electric-light bulb should be the 
twenty-fivewatt size, 

‘The solution to be used in the reeti 
cells is borax dissolved in pure ws 
until you have a saturated solution. 

‘When you have the rectifier completed, 
it is necessary to hook the three clips 
together and allow the eleetrie bulb to 
burn for about half an hour. This will 
form the plates and you then can hook the 
clips on the battery terminals as shown 
and charge the battery. 
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AT wenty-One Inventions 


a The Latest Househo]d Suggestions in Pictures, 


Troublesome cords are 7 
climinated by new elec me: | 
‘ic irons that are used 
with an electrically 


Rested contact ‘base 
\y 


‘riplgiointed 


cooking fork 


¥ 
a 
x 
fon 


Tow in also a plate: 
warmer. Tt, has 
an opening “= 
through whieh 

plates are ‘placed 
Sver the ‘water 


~ Safabor-saving floor-waxer with 
Wax in applied 
Rirough a cheesecloth cover 


This handy four in one 
kitchen implement serves to 


from tbe fruit 


= SaaS 
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to Save Your Wife Work @ 
and How They Add to Ever: 
PR eo cad 


y-Day Convenienge A> 


fere part Jncw 
is vi 
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Is Your Car in Trim for Winter? 


An expert’s practical hints on how to prepare it for freezin; 
Pi P' ig 
blasts, whether you drive it or store it 


By George A. Luers For four months he had not so much as cold and moisture, is quite as bad as 
loaf yt the car, and when be tried to going away on your vacation without 

AM going to tell you about two it fat, it refused to run. He asked locking your front door. 
automobiles that I saw during the ‘over and see what the trouble Now, ‘strange as it may scem, it is 
last year. the things I found the matter usually better for your ear, and it may be 
‘The first was a smart cou 1 cheaper, to keep it in operation all winter 


sive make, i battery was cracked. The than to'lay it up. Outside of a slightly 

i larger consumption of gasoline and 
the cost of alcohol or other anti- 
freeze compound, it. ix scarcely 
more expensive to run a car during 
the winter than during the summer, 
while it may be most expensive to 
lay a car up and have it meet the 
fate of the one I described above, 
Also, a car that in in daily use must 
receive a certain amount of care to 
be kept running efficiently, while 
the car that is locked up in a cold, 
sometimes snowbound, garage 
scarcely invites attention, 


TF, X0U, intend to run your ear 
through the winter, as most: 
people do, you must do three simple 


Prepare the enging for 
anti-freeze compound, put i the 
anti-freeze compound) and bnew 
the latter as it evapordtes or idllost 


through leakage. 
‘The fi 


cautfons 
amounts fehan sedjng, 
that yoy ftion systhm 
is tight, rig during the 
sums juentlal; it means 
merfl ater from time 


to thm ‘same small drip in 

ough, is likely to run 

is carrying 

Font eon mm gg away #n anti-freezing mixture that 

Jour engine for antrtreese compound: A—Radiator. Clean by conts you between 60 cents and a 
Xtahine’ Use sealing compound forepaie sgh lean.” B~Cyliner 

Siiet hose. Renew if condition is doubtfale ‘Tighten campe every GASOLINE TANK TURNED OFF 


‘Thin diagram shows ie: into 


RADIATOR DRAINED AND. 
PROTECTED WITH A QUART 
OF ALCOHOL, 


‘CAR LOOK APPLIED ‘winpows.vENTLATOR 


‘ind rept large of small Tenks with a reliable sealing compound AND WINDSMIELD CLOseD 


had cooled down and frozen solid, burst- cars supplied 
ing the cylinder block. This necessitated perfect illustra 
a long tow, extensive engine repairs, and tions of what not 
Toss of the use of the ear for a couple of to do with your 
weeks. automobile in 
All because the owner had failed to use winter, whether 
aleohol or other anti-freeze mixture in his you run i 
radiator, assuming that he was secure keep it 
from danger because he kept the car in a garage. 
heated garage at nigl ‘To operate a 
car through the 
HE other car I saw a few months winter without 
Inter—on one of the first warm days preparing it for 
of spring. It was in the garage of afriend the ravages of 
‘of mine who lives in the suburbs of Wash- the weather is 
ington. He uses the ear, a medium- almost as foolish 
Briced one of popular make, only for as it would be to 


your 


had, ao he sul, “put it up try to make TERETE ARNON 
yourself comfort- SENASELINE 

tan ft tate is garage iu the fal. opeund ale for Toe winter Tas otse without « 

the radiator peteock to drain the cooling heater. And to keep your car in the Hf you are storing your car forthe winter, 


system, and had gone out, locking the garage for several months without safe 
garage door behind him. guarding it against its insidious enemies, Then Jou bag if out’ in "the spring 
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dollar agallon. Reference to the accom- 
panying diagram will show you where to 
Jook for leaks and how to repair them. 
‘Rubber hose connections are the most 
frequent cause of leaks, and it is usually 
‘well to renew these before filling with 
anti-freeze if they are old or their condi- 
tion is doubtful. Renewal of the pump 
packing is another job that should be 
done -before the anti-freeze is placed in 
the radiator. It is also well to tighten the 
hose clamps and pump 
gland every two weeks APPLY SMALL 
or so during the winter, 


since these parts pt 
become loosened in 
driving. RELIEVE FAN BELT 


Small leaks in the 
radiator can be re- 
paired with a radiator 
Jeale-sealing compound. 
‘This should be done a 
couple of weeks before 
the anti-freeze is used, 
to give the cement a 
chance to set and 
harden, Sometimes the 
Ivent action of the 
antifreeze will cause 
unsuspected leaks to 
appear. A pound of 
washing soda dissolved 
‘and poured in the radi- 
‘ator will wash the dirt 
and slime from the 
‘cooling system and dis 
close the location of 
such leaks in time to 
repair them. 

In addition to the 
various commercial 
anti-!reezing’ solution 
denatured “aleohol, a 
mixture of half dena- 
tured aleohol and half 
slycorine, und calcium chloride, mixed 
with the water in the cooling system in 
correct proportions, supply effective 
means of preventing a car from frees 
ing. 


"THE following tables show the propor: 
tions in which these mixtures should 
be used for various degrees of cold. The 
quantities given are for Ford cars, the 
radiator capacity of which is 214 gallons. 
‘The same proportions should be main- 
tained, of course, for larger cars: 


DENATURED ALCOHOL 


tony af Alco ity Free 
Percntorg of Atcohet Quantity Fri 
ike 
bet 


‘CONNECTIONS 


forthe 


2» ares 


‘Your car will lose anti-freeze mixture 
in the winter through leakage, evapora 


tion, or both. If you use alcohol, or 
alcohol eompounds, remember that these 
evaporate faster than the water with 


Quannity 
OFOILIN EACH ENGINE 


OF TENSION 


SHELLAC RADIATOR HOSE 
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which they are mixed, and that you must 
make up for this difference when you 
replenish the supply. In other words, 
use a alightly stronger solution than you 
used when filing the radiator for the first 
time. 

Calcium chloride does not evaporate, 
so that if you use this solution, unless 
your car leaks considerably, it ‘will be 
necessary for you to replenish the liquid 
in the cooling system with water only. 


CONTROLS. SPARK-PLUG. 
THREADS AND EXPOSED. 
STEEL PARTS COATED. 
WivH Grease 


DRAIN PUMP. 


DRAIN CRANKCASE 
‘AND REFILL 


If your car is in good mechanical condi- 
tion, the foregoing is really all you need 
todo to enjoy it through the winter. How- 
ever, you may live in a region where 
heavy snows and poor roads make winter 
motoring impossible. That means stor~ 


Winter Driving Hints 


1. Be sure that the cooling sys- 
tem of your car is tight 
against leaks, and filled with 
the correct anti-freeze solu- 
tion. 

. See that the carburetor is ad- 
justed to a “rich” mixture. 
Before starting in cold 
weather, always push out 
the clutch pedal. This will 


relieve the drag of the trans- 

ion on the starter. 

. The instant the engine starts, 
open the choke partway, and 
as soon as possible open it 
fully. 

. Let the engine warm up be- 


fore trying to drive fast. 

. See that you always have an 
adequate supply of the cor- 
rect grade of oil in the 
crankcase. 


OILBREAKER: 
MECHANISM OF THE 
DISTRIBUTOR 


DRAIN CARBURETOR 
AND VACUUM TANK 


COAT STARTING MOTOR 
AND GENERATOR WITH, 
CUP GREASE 


Parts of the engine and electrical unite that require attention before storing your cat 
ter month. ‘The simple precautions to be taken in each eave are indicated 


87 


age, and storage, unless accomplished in- 
Yelligently, means trouble. 
The first thing to do with a car that is 
to be laid up for the winter is to drain out 
the old engine oil and refill with new. 
This prevents heavy particles settling and 
clogging the oil ducts. Next, drop a 
tablespoonful of cylinder oil in'the head 
of each cylinder and crank the engine 
vigorously to spread the oil on pistons, 
rings, and eylinder walls to prevent rust. 
Drain the radiator 
and pump, and pour a 
‘quart of denatured al- 
cohol into the radiator 
after closing the pet- 
cocks lest water be re- 
tained by elogged tubes 
‘or pipes. 


‘OAT all exposed 

‘metal parts of the 
engine with cup grease, 
Relieve the tension of 
the fan belt, and coat 
the radiator’ hose con- 
nections lightly with 
shellac to prevent de- 
cay of the rubber. 

‘The various movable 
parts of the chassis 
brake rods, connections, 
steering-gear parts and 
the like—should be 
protected from rust 
with cup grease. It ix 
not necessary to drain 
the gasoline tank, but 
the fuel line peteock 
should be closed, and 
the vacuum tank and 
carburetor should be 
drained to avoid le 
age and freeing if 
water has collected, 


im with shellac to avoid the possiblity of 
the rims rusting. 

‘The electrical system demands especial 
care. Generator and starting motor 
should be protected from dampness with 
cup grease. ‘The storage battery should 
be removed and should be charged once a 
month, This is important, for a dis- 
charged battery will freeze,’ and even a 
fully charged battery will discharge 
through internal leakage when not in use, 
‘The distributor head should be listed and 
the breaker mechanism oiled to prevent 
rusting. The wiring, however, requires 
zo special protection. 

If yours isa closed car, close it up tight 
during storage to protect the upholstery 
from dust, dampness and vermin. If itis 
an open car, put up the top and button all 
curtains in place. This will prevent top 
and curtains from cracking, wrinkling, oF 
rotting. 

All nickeled parts should be smeared 
lightly with vaseline to prevent tarnish, 
while a liberal coating of body polish ap- 
plied without rubbing down will protect 
the paint against sweating and moisture, 
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Kinks for the Home Garage 


How to Save Your Time in Looking After a Car 


Ld 
$ 


OHNSON, one of my neighbors, who 

had done an extra good job of washing 
up his car in the garage one afternoon 
recently, drove into the garage as usual 
that evening and, in spite of his brakes, 
smashed both 


two nuts and a broom 
handle, a0 shown 
in Fig. 2. 


An oil pan was _ 
made by bending 
a sheet of roofing Pr 
tin into a tray asf 
indicated, the 
corners being made 
without rivets oF . 
cutting. ute 
saNomatter wane Webees 
ing up, Johnson 
Wi lvaweens the PH2: Garwae door savertoeand oll pan 
water off the floor. see 


The pan is filled 
with sawdust and 
placed under the 
engine to catch the 
dripping oil. 
When draining the 
crankease, trans 
mission, or differ 
ential, the pan is 
used ‘as a catch 
basin. 

‘These simple expedients result in the 
floor's remaining clean all the time. John~ 
‘ton also saves himself the task of w 
up the grease.—G. A, L. 


HE light, quick-acting jack illustrat- 
ed in Fig. @ is a great conveniet 
in the home garage. ‘The base, A, is 2 
by 12 in, B, which Je screwed or 


it will do for the pivot, 
pipe, eut just long 
to go through the uprights and 
lever“and held in place by alight bolt 
and washers, is better because it 
affords a larger bearing surface and re- 
duces friction. 

‘The fastening loop, of No.9 wire, has an 
eye at each end and is held by a bolt 
through B.—Howanp E. Gop, Water 
ville, Ohio. 


|ARAGES are normally narrow and any 
ment placed along the sides 

ited space. 

front wheel 

cn Feonduit with 


M 


wheel 


LOWER COVER OF CRAWACASE 
Fla. 5. Paper fasteners simplify repale work 


Articles in This Issue 


A Wealth of Mechanical 


ANY tops of closed cars are snagged by 
overhanging branches of trees and holes 
2 or 3 in. long are torn, ‘The repairman would 
prefer to replace the entire top section, at con- 
siderable cost, but the owner himself can make 
an inexpensive and quick repair through the use 
of a cementless or 


ld” patch (Fig. 4). 
fabrie with gaso- 


ight, such as a 
flat-iron, over the patch for several hours. 
‘VERY car-owner has individual meth- 
‘ods of simplifying and expediting 
striking example of this isthe 

yjat: who uses ordinary 


sume time, — In 


placing jraskets 
under crankease 
cover plates, it is 
difficult to’ aline 
the gasket with the 
bolt holes, Fas 
teners are’ placed 
‘on opposite 

of the cover to 
hold the cork or 
felt gasket in line, 
and it will stay in 
position while the work of incerting the 
bolts is going on. 

By attaching x spring fastener to the 
lamp cord of the trouble light close to the 
lamp, it is possible to snap the lamp 
quickly to any part of the chassis adja- 
cent to the work. 


HE electrical difficulties toywhich a 

car js subject often are due fr part to 
short cireuits and grounds tit exist 
‘where the wires come in contfet with 


is removed, 
‘nl, and reconnected. Any 
is abraded, unduly flexed ot 
protected by the shifting. 
economical procedure is to 
reverse the wires from the coils to the 
‘timer on light popular cars. 
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Construction Simplified for the Amateur Craftsmen 


OR the home worker 
who. wishes to build | 
Dice of furniture that is 

«tied fner than anything | 

ordinarily undertaken by ama- 

tours, the accompanying de | 
tails of a Sheraton table have | 


been prepared. 

‘The table is one to grace any 
room. If carefully constructed 
and well finished in either 
mahogany or walnut, it will 
grow richer and more beautiful 
with age, It ix exactly the 
type of furniture that becomes | 
Prized heirloom. And the | 
very fact that it is put together 
painstakingly by hand and is 
the product "of the loving 
labor of many evenings at 
cellar oF attic workbench addy 
to its intrinsic utility and 
value, 

‘The design is based upon a 
mahogany table in Sheraton 
style in the Metropolitan Mu- 
weum of Art. George F. 


bi 
soe [avo ure 
mq ASSEMBLY VIEWS 


[ws ) 


SQUARE OR ROUND 


¥ 1 


| =| 


Kaercher, the furniture-factory T 
superintendent who prepared DEVAN of | Ih 
the working details, has made On Quatre 


no attempt, to follow slavishly 
the original, Using the 
museum piece simply to sug- 
gest the style, he has adapted 
the design to the requirements 
of home construction, simpli- 
fying it where possible. 

Tn size the table is one to 
commend itself for many pur- 
Poses, especially when space 

emium, asin small 
room of apartment. ‘The top 
poet ins MATICAL ~~ 
in 224 in. by 2 ft. 8 in. with tepid 
co | BRAWER in Ace 


Og 


t 


STRETCHER 
MELE ee 


height is 21. 5 in, ‘There are 
two roomy drawers, one in 
each end. 

‘There is nothing particu 
larly difficult about the con 
struction. Any woodworker 
with reasonable experience in e 
building simple furniture, such 
ax mort boys acquire “now- / | 
fadays in their manualtraining | | \ /@) 
castes, will have no_ trouble c 
Sal'csrations Sesto de- | BASEOUFON AuAMOGANY TABLE fn SHERATON 
ae meena anor beak = STYLE dn the METROPOLITAN MUSEUM of ART, KEW YORK 


accuracy in laying out the 
stock and fitting the joints. me 3 
(Contnsed on pase 126) ‘SGU EE sailed in conection with the drawings "Any mensions may be found by using the eaphie wale 


AD dropped in on us one night and 
‘became thoroughly interested in 
something that was going on at 

local station. The look in his 
when Jim switched over to 

Tansas City, just to see it he could 

et them, told us a story we had 


‘een,"” said Jim to me later. “Here 
ye have been doing all voxgs of 


ie Programs. 
‘And then the idea came, 


pretty ‘checkerboard de- 
he stained and waxed it with 
(how grease, and put on fancy 

-plifed hinges ‘and catches. 
I was all for going down and buying the 
arts immediately, but Jim said, “No, 
figure out what color dials will look 
Dbest, and what sort of panel, jacks, and 


0 on, Let's get the right trimmings if it 
takes a week.” 

Tauggested that, as the radio stores are 
full of splendidly designed sets, all we had 
to do was to find one with a cabinet like 
‘ours, and see what trimmings it had. We 
found what we were looking for in a 
Mission oak cabinet. It had a grained 
panel engraved in white, with lustrous 
black dials and nickel-plated trimmings. 
‘We almost lost our heart to some other 
color combinations, for there was one set 
in a mahogany cabinet with a lustrous 
‘black polished panel and dials, highly 
polished jacks and clear white engraving 
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By W. R. Clendinning 
Designer of Radio Apparatus 


Materials that Insure a 
Professional Finish 
PANELS Standard, of guarantend 


ali ‘me ma 
ford" ae false eo mactch art 


Unned or geldcplated copper bus bar 


‘peat 


‘ye Fier os 
‘wood (except for 

sboard), compositions 
(except where absolutely essential), 
hea ti, apparatus not of 
‘make and fully guaranteed 


—a jewel among sets—and another set in 
am ornamented green leatherette case 
‘in am Imitation mahogany Dane! exe 
graved in gold, dials to match, and gold- 
Plated jacks and screws. 

Knowing what sort of dials and panel 
trimmings we had to buy, the rest was 
easy. Of course, we were particular to 
get the best instruments both in efficiency 
nd appearance. We got coll wound 
tithe alk covered wire, condensers 
Tesgned for low lows, with versier, and 
Teal spaghetti, soldering lugs, and tees. 

And then we planned the layout. We 
figured thing out about this wey 
late ent me Ts fa 
sae sald ear 
Lat Serie ee 
Pod 


batt ech 


ee that 
Poverty it should tok as neat ine as outs 


We took our blank panel and laid out 
on it the dials, jacks, nuts, and so on, in 


Janvary, 


925 


ressing Up Your Radio Receiver 
Secrets of “Style” in Constructing a Good-Looking Set 


various positions. Our first trial was of a 
layout as shown in Fig. 1. Then we 
found: 


Firs. the grid wite would be 9 in. lon 
{from the secondary condenser to the id of 
theradiotrequency tube, 


‘Secor, the plate connection would be 


4 transformers 
Slane end cf 
Tot mune 


Space at point marked Ay 


To make a long story short, we 
juggled with front panel and rear 
panel layouts for a couple of days 
before we drilled a hole in the 
panel. The last layout is shown in 
Fig. 2, and has the following ad- 
vantages: 

‘On the front panel, the 3-in. dial 
with the vernier, that is so neces 
sary with the special feed-l 
coil used with our hook-up, 
the two 4-in. dials on each wide’ of it 
“balance” nicely. Placing the rheostats 
above the center line of the panel and 
the jacks in a straight line directly below 
them, gives more weight to the right side 
and climinates the bare space usually 
found above rheostats in amateur sets, 

‘The layout of instruments behind the 


panel is more satisfactory, for the space is 
late 


very evenly filled, ‘The’ grid and 
leads are well separated, and the p 
and coupler coil are entirely out of induc- 
tive relation, as they should be. 

‘The aerial and ground binding posts 

‘on a separate block at extreme left of 
nel, thus producing short leads to the 
4turn primary. The grid lead is 3 in, 
long from the feed-back coil secondary to 
the grid. The plate wiring, started at the 
plate of the radio-frequency tube, runs 


Fig. 2. The revised design with nd 
‘nel conforming to" Proenionsl standard 


4 in. to one side of the feed-back coil 
rotor, from the other side of the rotor to 
cone side of the plate condenser (which is 
shunted with the plate coil) and from the 
other side of this shunt to the detector B- 
battery binding post, and to the grid con- 
denser of the second or detector tube. 
‘The layout finally being approved, we 
took our panel to a local engraver ‘and 
told him to put his best man on the job. 
He also drilled it for us without burrs, 
‘Then came the wiring. This was play. 
Wherever a wire joined a binding post 
‘we used solder lugs and spring washers, 
(Comténsed on pase 124 


January, 1925 POPULAR SCIENCE MONTHLY 


How to Finish Home-Made Furni 


If you have a hobby for making cab- 
inets, furniture, porch swings, radio 
boxes, etc., you will find our book on 
Wood Finishing invaluable. Natur- | 


ally, you want to give your handiwork 
a beautiful finish. Our Book gives 
complete instructions. It tells how to 
stain wood artistically—how to remove 
old paint and varnish—how to secure 
a beautiful enamel finish. 


FREE-25¢ Book on Q 


Wood Finishing 


This book gives complete instruc- Th It tells how inexpensive soft woods 
tions for finishing all wood—hard may be finished so they are as beau- 
or soft—old or new. Explains just [Rania tiful and artistic as hard wood 
what materials to use and how to t Includes color charts — gives cov: 
apply them. This book is the work of ering capacities, etc. Contains 
experts—illustrated in color. Con- practical suggestions on making your 
tains a hundred wood finishing hints.  F{uigapeanal ) home artistic, cheery and inviting 


FURNITURE 


JOHNSON’S WOOD DYE 


Johnson's Wood Dye is for the artistic coloring of all 
Wood. It is very easy to apply—dries in four hours and 
will not rub off or smudge—penetrates deeply, bringing —— 
out the beauty of the grain. Made in 17 beautiful DeeRvICE 
shades, among the most popular of which are: AISLE Besssiying ond Wood in 

123—Dark Oak 131—Walnut 

129—Dark Mahogany —126—Light Oak MY DEALER 1S. 

127—Brown Mahogany 124—Golden Oak 
Order Johnson’s Wood Dye from your dealer by name 
and number. 


S.C. JOHNSON & SON, RACINE, WIS. 
“The Wood Finishing Authorities” 
© Tie seat on « radia or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See paye 31, 


My Name. 


Aadcese 


aking and 


HEN the home mechanic cuts a 
new doorway in a partition, he is 
confronted with the problem of 

ting a door frame in the opening; and 
¢ is not merely shifting the location of 

joor, he has also to 

lit the opening is 
Asin, jambs, it will_b 


plumbing) and 2 in, 
in, for the head ja 
ing. 

A straightedge 6 ft. 4 in. long is neces- 
ry. This may be made from an old 
sing or any suitable board, with bot! 
jges straight and parallel.’ With this 
st the plumbness of the trimming stucls, 
id with’ shingle points block the hinge 
ud behind the hinge positions to plumb- 
ss. From a board the width of the 
mbs cut a piece equal in length to the 
idth of the frame inside at the head 
40 this pioce to serve as a spreader for 


PZT III" 


BEVEL JAMB EDGES 2" 


POINT 
NI 
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3. Shingle points used me wedges & 
‘aio, and properly beveled jamb edges 


@ lower ends of the side jambs and to 
d in squaring the opening. 

Stand the frame in the opening, and, 
ding the level on the edge of the hinge 
rab, plumb it with the wall and tack the 
P and bottom with 8d. finishing nails, 
evel the head, and cut off the bottom end 
the longer side jamb. If the side jambs 
© sprung edgewise, the straight-edge 


points between the 
stud and jamb in one or two additional 
places, as shown in Fig. 1, until the jamb 
is straight, and nail solidly to the stud- 
ding through the portion that will later 
bbe covered by the door-stop. 

Proceed in the same manner with the 
Jock jamb, being careful to block where 
tthe lock keeper is to be fastened. If the 
wall is so much out of plumb that it is 
inadvisable to set the frame plumb edge- 
wise, be careful to keep one jamb as much 
out of plumb as the other, or the door 
will appear to be twisted when shut. 

‘Wedge the bottom of the jambs tightly 
against the ends of the spreader, nail 
solidly, and remove the spreader. Block 
the top jamb and cut off the projecting 
points of the shingles with = saw, as 
shown in Fig. 2. Breaking off these pro- 
jections with the hammer is doubtful 
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Setting a Door Frame 


By Edwin M. Love 


economy of time, since the jamb is likely 
(to be knocked out of true. 

To make a door jamb, cut the stock 
for the side jambs $ in, longer than the 
door. Clean up the face side and straight- 
‘en one edge, beveling it toward the back, 
as illustrated by Fig. 3, 20 as to insure a 
tight joint between it and the casing. 
Gage the stock in width about 3/82 in. 
wider than the thickness of the partition, 
tip to width, and bevel the other edge as 

‘Leaving 1 in. of stock above the head 
jamb, dado for the head jamb 34 in. deep 
and just wide enough for the end of the 
head to fit in snugly. A good method of 
making the side cuts is illustrated in 
‘Tack a short straight-edge across 
jamb as a guide for the saw (cutting 
in the waste wood, of course) and hold 
another strip lightly against the saw. 
‘This insures a good, clean edge. Chip out 
the waste wood roughly with a chisel and 
finish with a light cut. 

Assemble the parts by nailing into the 
ends of the heads with four 6d. box or 
finishing nails, and gage a pencil line 
around both edges trifle more than 3 


from the face to guide in placing the edge 
of the casing, 

To set a new frame, determine the 
‘height of the head jamb by marking on 


‘Fig 4. Using two strips of wood to guide an ne- 
‘curate sayin cutting «dado i's door Jom 


the wall. Stand the jamb in the opening 
tnd scribe the bottom ends to the floc 
being careful to set the scribers for t 
exact amount to be cut off. ‘This fits the 
‘ends neatly to the floor. 


ARCHED openings will be the subject 
of the next article in Mr. Love's in- 
structive series. 


A Folding Screen for Your Open Fireplace 


By E. E. Scott 


FIREscreen isa neces 
sary adjunct to every 
home fireplace. Be- 

wuse of the high coat of real 

russ screenis, however, many 
rherwise artistic chimney: 
srners are made common- 

lace by the presence of a 

neap black spark arrester de- 

gned for utility but not for 
eauty. ‘The cheapest solid brass fire 
eens cost at least $2 a square foot 
nd it takes a minimum of 8 sq. ft. for 
small fireplace, that is, one with an open- 

1 26 by 80 in. Sufficient material to 

ake a foursection screen of this size 


fh lengths and eight 11-in. 
lengths. The short pieces 
are“‘butted" against the ends 
‘of the long strips to form a 


hollow rectangle and are 
brazed together. 
(Continued on page 118) 
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FARAWAY GETS STATIONS FAR AND NEAR—LOUD AND CLEAR 


Radio Fans tell of FARAWAY’S 


Amazing Long-Distance Performance 


Hundreds of Fans say they 

get from 10 to 37 stations 

in an evening, from New 
York to Los Angeles. 


"Faryny ste 


cern: 


You, too, can own a Faraway with 
our unique MONEY-SAVING plan 


T CANNOT imagine how you can, manufacture these Faraway sets and nw cad 


successful experiences with F 
t by thousands of Faraway set own 


ened to—no 
h oon tegued cotati liye writes JD. 
have 143 stations logged so far and get new ones continually,” writes 
Shoptaugh of Bellevue, Ky. 


Operates with Dry Cells or Storage Battery 


Faraway sets are casil ely to operate and always 
dependable. They operate wit y Storage Batteri 
lates. Ieproved type of sot construc yon high priced set 
foe “ SATISFACTION GUARANTEED OR 
MONEY REFUNDED 


Ie pci the thin or ers cin—naner—cet eet toe— foe ue MQDELR $29.50 


MODEL 
seteristin steer $5950 
Ratt tntinennlaci niet ico amc aahogey, te eT $59.50 
‘The panel is Gaished in dail platinum with all calibrations finely etched in black, a= 
Se why pay more? You'll wonder lke Mr. Johnson how we sll Faraways at 
these Tow price Our tniquo saling plan the anewers Don't buy your 
Fado sot wil you ves te Parson. We kaves big axpiien bx everyone vusvoies 13s Aa Tanta Se 
for our Iterature and money-saving proposition. Mail the coupon today. Vous 
‘Withoseobiation send mer 
Dealers—Agents Ti 1 our tartare and dete of moneynving 
Cup Farauay proposition offers tremendous posites for you. Write quickly eco 


ee iat eens 
ihetenrione @ iisuence 


THE FARAWAY RADIO COMPANY _ | “= 


653 W. Third Street Cincinnati, Ohio t evel 


© This al on « radio or tool advertisement sigailes the approval of the INSTITUTE OF STANDARDS, See page 
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Better Shop Methods 


How Expert Mechanics Save Time and Labor 


How to Handle Rush Repair Work 


Old Bill Uses Shontcnt Methods in rene 


By James Ellis 
Machine-Shop Superintendent e 


HE soven-o'elock whistle had 
blown some minutes before. 
Old Bill came into the shop 
through the side door, smiling to 
several of the men as he passed. It 
was pleasant to see his lathes and 
planers and drills cutting iron even 
before the night's chill was off, 

He came to x lathe where a large 
piston was being turned, 

“Looks as though you will hay 
the piston ready by the time Conley 
gets the crosshead," he remarked. 

"1 gu the machinist 
replied; “especially as Conley isn't 
here this morning!” 

“What! Conley not here?” Old 
Bill exclaimed. “Where is hi 
‘We must have that crosshend! 

He pushed his old eap back 
‘on his head and looked about 
the shop to see whom he could 
dest trust to finish the eros 
head, It was an important 
job, and he could take no 
‘chances. "I guess Bob Laten 
will do," Old Bill mused; 
he's young, but he is a caref 

So ft was’ not long before 


old one had cracked and finally 
broken. In the resulting wreck of 
the engine, the piston and cylinder 

{, head broke. This had pat the engine 
out, of commission and a neigh: 

| boring town out of lights 

| ‘The following day Old BIN was on 

i 


the job before the whistle blew. He 
went directly to the foundry towatch 
the new casting taken out of the 
sand. Twoot his own men were there 
helping to clean it up. ‘They spon 
had it in the machine shop and up 
‘on the table of a planer, still warm, 
‘Old Bill came over with a sketch 
|| de had prepared. 
| “If Conley had made a little draw- 
ing of the job, the engine might be 
| Funning now," Old Bill commented. 
“It in a mighty good idea to make 
some sort of a drawing of anything 
with as many surfacen as this, 10 
that you can see all the dimensions 
before you while laying out the job. 
fe will get the center of the boss end 
1), 90 that we will know that we 
vf stock enough to clean up the hole. 
if is one place where Conley didn't 
enough. ‘Then we will find the 
lines on the other end (Fig. 2 
to measure from the inside here, 
ith, 80 that when we are through, 
ooking over the job that he was to tac jaws will be the same thickness. 
He saw the broken crosshead he was faving done this, we will plane off 
duplicate, and the new one in ‘ond of the faces. Now, Bob, set up the 
already had been planed. ‘casting so that the center 
Tn about two minutes, lines we have just drawn 
he was looking for Old are parallel to the planer 
Bill table. Then draw a 
center line all the way 
around the casting with 
the surface gage.” 
Old Bill left to attend 
to other duties. 
“I see where Conley 
made his mistake,” Bob 
id to his _ helper. 
“He did not find the 
center line, but set the 
casting up for the first 
cut on two parallel strips 
here (A, Fig. 3). ‘That 
‘threw everything out 
By the time Old Bill 
got back, Laten had 
planed both sides of the 
casting to the finished 
(Continued on ase 138) 


foundry I eay to make ano 
today, while I go and 


Pp IMO 


Hughes, and we hare to eee 


‘get it out. Let me see 
‘what is wrong.” 

“Conley has planed it 
so that we can’t clean up 
the hole for the piston, 
for one thing," Laten 
explained, as he showed 
‘Old Bill’ the meusure- 
ments. “And if we 
could, it is off center 
another way.” 


[TS 20 use to try to 
save that, boys,” 
Old Bill said slowly to 
the group that had 
gathered. “This one is 
‘good for scrap, and the 
‘ooner we get the foun- 
‘dry making another, the 


ON'T fail co carn 
fo pages 130-140, 
where you will find the 
continuation of the 
Better Shop Methods 
Department. 
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Apprentice Set No. 901 


‘When you learned to ride a bike 
you begged or borrowed from one 
of the kids an old wheel to practice 
on, That is, you did if you were 
wise, 

But you can’t learn a trade that 
way. You must have accurate tools 
to do accurate work and any me- 
chanic will tell you so. That’s why 
crack machinists advise the young- 
ster to start with his own kit of 


Write for Starrett Catalog No. 23‘W" describing the uses of 2200 


Fine Precision Tools. Free. 


THE L. S. STARRETT CO. 
cs World's Greatest Toolmakers 
Manufacturers of Hacksases Unescelled 
‘ATHOL, MASS. 


Starrett Tools—the same fine tools 
they use themselves. In the No. 901 
Apprentice Set you get the start of 
a kit of well-made, accurate tools 
that you'll use the rest of your life. 
The Set is contained in a handsome 
nicely finished wood case and is 
sold by good hardware stores 
everywhere. At a price which is not 
the least attractive feature of this 
splendid kit. 


Are 


Te Best Wols 


Too Good 
‘Jor The 


Beginner 


746 


Set No. 901 consists of: No. 11, 6-inch Combination Square complete with Sliding Head and Center Head; No. 117 B, Center Punch 
‘No. 320, 6-inch Flexible Steel Rule in Pocket Case; No. 390, Center Gage: No. 79, 6-inch Outside Caliper with Solid Nut, No 73, 6-mnch 
Inside Caliper with Solid Nut: No. 77, S-inch Divider with Spring Nut, and the Starrett Book for Machinists’ Apprentices, Vol. T 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31. 


and the glass 
is cut clean 
and sharp 


No fumbling, no guess- 
‘work — no. flaking or 
breaking of glass with 
the “Red Devil 
Glass Cutter. Sim- 
ply. draw the tool 
lightly cross. the 
‘pane of glass, and 
you have a clean, 
‘continuous cut 
‘superior to that 
‘of a diamond 
ceutter. 


The “Red 
Devil” 
steel wheel 


‘expensive and 
‘ld-fashioned. 


“Red Devi 
Glass Cutters 
Tes All In tho 
Wheel 
cach one sepa: 
|rately: hand toned 
find teated — the 
Jenly ‘one of ‘es 
[ind made. Ase 


ilazier what he 
ks of it. 


Fix It Yourself 
with a “Red 
Devil’’ Plier 


You can make and 
mend hundreds of 
things with it. 
“Red Devil” Slip 
‘Joint Plier No. 
‘850, with side 
‘cutter, is handy 
A fer, keeping 
thin 
order. 
forged from 
steel. 


LLoolk for the “Red Devil" trade mark 
| em every tool, Then you'll be getting 
the same toclt the skilled mechanic 
uses.” On sale at all hardware dealers. 
Write for free mechanic's 
© tool booklet. 
SMITH & HEMENWAY, CO., INC. 
Mhrs. of “Red Devit” Tools 


New York, N. Y. 


264 Broadway, 


© The seal on» radio cr tool advertiement signifies the approval of the INSTITUTE OF STANDARD: 
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By Ernest Bade, Ph.D 


NONE of those long wintef eve 
when you turn { your-forkhench 

for a few hours of anjuserpent§ why 

build a bird house? If is nyt + 


get ready for the t Ype 
for January and Fe are the proper 
months, contrary ty Wplict, for 
hanging up bird houtes 

‘There is more to 
nesting homes than 


Boxes roughly 

attached in anf 19. 

be handy are dele 
ve Ro fe 


ape 


pfu 


Nan 


fo 
uot if it is 


opening at the 
top and a large 
oval cavity at 


the bottom. 
‘The entrance 
hole, however, 
should b 
adapted to the 
size of the bird 
that is to use it 

Bird houses 
should be hung 
perpendicularly 
with the ene 
trance hole fac- 
ing the west. 
‘They should be 
fastened rigidly 


0 as not to neh 
rock violently 
in the wind. 


Chickadees prefer to build in fruit 


January, 1925 


Netursl house for 
poor bor om ton 
comfertabie wal 
low boose tinder 


tees where plenty of 
underbrush ix found, 
houre should be 
hed about 12 ft, 
the ground and 
ly concealed in 
wwe. Underbrush 
necessary, since these 
rds do not like to fly 
over long stretches of 
open ground, 
ds that dwell in 
deep cavities, such as 
bluebirds, require houses 
that are partially open, 
Swallows and other re- 
lated species prefer long, 


horizontal nesting 
‘These may be attached 
beneath gables or eaves of houses, well 
protected from the rain, 

Birds may not appreciate architectural 
efforts, but it is just as well to make their 
houses neat and attractive 

‘Common sparrows are the enemies of 
songbirds and chould be discouraged. 


Wrench Prevents Staples from 
Bending under Hammer Blows 
N_ DRIVING ghey staple fpr a Ajarn- 


oor hasp.relpcally it tif ode Is 
hard, yOG\sides fro fimost perttih to 
sreaal ont. cabsing | 

era wk his 

Arie ae 

Mian OF mul ing a 
eet wren Bete 
cana Tides of the staple 
oe before itis driven, 
ot Onl fence posts 
ates cause the. same 
er trouble in driving 
id fence staples, but a 
ee thin wrench, ear 
chest led alongwith the 
Paes Mow w ares Staples and ham 

Eat eay mer, wil help. 
See pore 3. 
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Cut your 


operating cost 
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Which would 


What “complete self-contained” 


T is the best of fun, we admit, to hook up a 

radio set, to string your antenna from tree to 

house, to connect your ground wire—at least it 
is fun if you are mechanically minded. 


If, however, you want principally to use a radio 
set there are two things of primary importance— 
first, that its tone quality shall be absolutely pure, 
boormenli and accurate; secondly, that it shall 


be as little fuss and bother to you as is humanly 
possible. This means De Forest D-12 Radiophone 
—the leader in the field— bearing the imprint of 
Dr. Lee De Forest, the man whose great invention 
paved the way to radio broadcasting. 


As to tone—it is impossible to describe the 
clean and natural tone quality which this instru- 
ment gives. You simply must hear it and judge 


DE FOREST RADIOPHONE 


REGUS PAT.OFF 


‘This seal on a ado of tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31. 


Janvary, 1925 


means as in De Forest 


for yourself. And as for convenience, remem- 
ber these important things: it is self-contained 
and complete in one unit—usable within five 
minutes after it enters your home—easily movable 
from room to room because it does not need to 
be attached to either antenna or ground. 

‘When you find the De Forest agent in your 


‘DE FOREST RADIO COMPANY, JERSEY CITY, N. J. 


POPULAR SCIENCE MONTHLY 


choose? 


this 


vicinity you find aman who knows radio—a man 
who has given us his word that he will see that 
every instrument he sells is thoroughly inspected 
and properly serviced after the sale. 

Avail yourself of his help. He desires, as we do, 
that you should get the fullest enjoyment and 
satisfaction from your instrument. 


Also makers of De Forest Tubes, The “ Magic Lamp” of Radio 


DE FOREST RADIOPHONE 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31. 


Away goes 
drilling trouble 


HE “Yankee Automatic Friction 

‘and Ratchet Feed takes. the place 
of hand feeding. Saves dril 

Just turn crank and Friction Feed 
rite drill down to work; then Rateher 
Feed automatically operates and. feeds 
a the proper rate, with the right presrure 

Automatic throv-off prevents jaraming 


“YANKEE” Ratchet 


Bench Drill 
No. 1905. Mastatal. Teo Speds 
anc Boils up 
GND ftphe Ove Sri How cha ad 


“YANKEE” Vise No. 990 


and other machines. Tre 
“own Sif iac wale De 


on beach 


Dealers everywhere sell “Yankee” Tools 
Write for PRE "YANKEE” Toot Book 


conti Bros, Mre.Co., Philadelphia,US. 
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| vogue in our neigh! 


Be 


By Lawrence B. Robbins 


'HE furnace-man shook his head after 
inspecting my old hot-air heat 
his furnace isn’t even worth taking 
in trade,” he said. ‘Firebox i 
ceasing pretty well rotted out, an’ 
she ain't much use. ‘Tell you wha do 
—T'l "low you $10 fer old junk Bu” 
“Nothing doing,” I exnpstulati, Yor 
Thad suddenly become postgssed with Wn 
ides 
uf \heate 
op but 


“ pipeless’ iit come into 
rhdyd I wondered 

pipe furnace. 
|: down the register 


tight after 15 years 
of exposure to heat. 
As fast as the scale 
and soot were re 
moved from one sec 
tion, I inspected it 
for cracks, which I 
closed solidly with 
iron cement, 

‘Then I chose the 
‘spot in the house for 
the one big register 
and proceeded to 


tion was cemented 
to the floor to pre- 
vent air from enter 
ing underneath and 
the sections were 
made gastight at 
the joints with stove 
putty. 

‘The casing was 
replaced with new bolts and a small 
length of wire wound around each one, 
the use of which wil be explained further 
along. 

‘The bonnet, or top conical casing, then 
was altered. ‘The heater pipe stubs were 
removed and each opening was closed with 
a plate of sheet 
fron with alittle 
tab at each side 
to hold it in 
place. The 
joints were 
‘madeabsolutely 

ight with stove 


| putty. 


‘Next, the en- 
ire circular top 

of the bonnet was removed, a 3-in. stub 
clinched in the opening, and the bonnet 


| put in place over the f 


‘The method of returning the cooled air 
to the heater puzzled me at first, but 


iese can than before it wae reconstructed 


hop | 


Leh 
R asnestos oven wine | 


PPCOLDAIR pipes — 


“The construction used for connecting the old 
fornace to's standard single-pipe Noor register 


finally 1 hit upon 
the solution. I had 
the galvanized iron 
box shown above 
made at the tin 
smith's. ‘This was 
nailed inside a 90-in 
square opening cut 
in the floor and 
placed so that the 
two 12-in, stubs 
came at opposite 
sides of the furnace 
door. These stubs 
‘were connected with 
two similar stubs 
fitted in the bottom 
of the casing hy 12- 
in. pipe and elbows, 
shown in the large 
Photograph. 

‘A stack’ slightly 
more than 18 in. in 
diameter and 24 in, 
high was fitted to 
the stub over the 
top of the bonnet 
and to the circular 
ring on the floor regieter. ‘The register 
was Inid in place and the assembly was 
complete. 

‘The casing was covered with 1-in. mesh 
poultry wire, pulled tight and secured by 
the little wires previously. mentioned. 

"The netting was covered with an inch 
of asbestos meal mixed with water to 
form a thick paste. ‘This was allowed to 
dry a week and then, after the smoke pipe 
and dampers had been connected with the 
furnace, 2 gentle fire was built and kept 
going ail day. The result was a pure 
White coating for the entire furnace ex- 
cept the door facing. 

‘A new one-pipe furnace would hi 
cost about $150. I rebuilt the old one in 
spare time at a total cost of less than $45, 
including the new register facing, which 
was $12, 

‘Since this change I have heated my 
hhouse on one-third less fuel and have 


gained 50 per cent in heat. 
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GHAVOX.' 
Radiotikes ; 


The Magnavox one dial Station Selector means that 
anyone can now command a degree of selectivity pre- 
viously limited to the expert. You probably have your 
own ideal of what a radio receiver should accomplish. 
Investigate the Magnavox and find that your ideal has 


come true. 

Reliable dealers everywhere carry Magnavox Radio Prod- 

ucts in stock. If unacquainted with the Magnavox store in 
your vicinity, write us for information and literature. 


THE MAGNAVOX COMPANY 


OAKLAND, CALIFORNIA 


Chicago: 
162 N. State St. 


San Francisco: 
274 Brannan St. 


New York: 
350 West 31st St. 


101 


LLUSTRATED aboveis the Magnavox 
Radio Receiver TRF-5, a S-tube 
tuned radio frequency circuit encased 
in handsomely carved mahogany cab- 
inet. This set, without tubes or bat- 
teries, represents remarkable value. 


An accessory for the TRF-5 is the M4 
Reproducer (also illustrated). 


Magnavox Radio Receiver TRE-50 has 
the same circuit and panel enclosed 
in carved period cabinet with builtin 
Reproducer. 


eR 
@ ‘The Magnavox Co. 
Send me a complimentary copy of 


1 Radiotitesthe"funny people” of radio. 


V Name... 
' 


1 Address 


© This scal on a radio or tool advertisement signiSes the approval of the INSTITUTE OF STANDARDS, See page 31: 
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TRIMO 


Turns Anything 
That’s Tight 


Endorsed by The Popular Science 
‘Institute of Standarde 


particular about their tools, Superior 
Ucaign and finest materials and work: 
‘manship make it a satisfaction to own 
toa yc me hi wrench, 
ly more economical in 
* Ser the tow conte saved by baying 
wrench, beeatse sasert ave id 
ae ‘and all other parts are readily 
replaceable at small ost 0 that. you 


“Alining the “Wheels of Your ‘Kae, 


5, coming By Ray F. Kuns by excesive taba 
into the city the Principal, Automotive Trades School, oF wheels out of 
other day when I Sinn One alinement. Wheels. 


out of alinement 
may be too close or too far apart when 
measured across the front; either is 
dangerous. What happens to tires wherr| 
wheels are not properly alined is shown 
in the picture of the worn tire. ‘The 
wheels in this case were thrown slightly 
‘out of line by strike 


steering, the damage 
showed up on the 
tire tread within a 
fow days. 

‘The expert tire 
man will tell by the 
feel of your tire 
treads whether oF 
not the wheels are 
out of line. Even if 
the wear is slight, 
the sharp edges on 
cone side of the tread 


find found a tough pole. This wan placed 

over the front axle and used as a pry to 

straighten out the steering-reach rod. As 

this was pulled back into place, the it. Since the yokes are 

wheels assumed a position more nearly threaded portion of the 
their natural one. 


ean keep it as good as new indefinitely. 
‘Your dealer wil lady sll 
Just be sure and say “a 


Trimont Mfg. Co. 
aa Mass. 


TRIO | 


He was then able 
proceed on his. 


with adi 
safety. 
In jthis cabe th 


wheelf were out 
Jine @ least 6 
about ag safe to! 
drive Acar in that 
fendition s to look 
own the barrel of a 
led gun. A car the wheel on a jack 
this condition will and mark the cen- 
jump beyond the ter of the tire by TIE-ROD YOKE 
control of the driver holding a soft lead Adjusting the yoke 
instantaneously. pencil against the 
| Even if a set of tire as it spins. Measure with a stick, 
wheels is out of line less than an inch, When the proper alinement has been 
there is undue tire wear and some danger obtained, the tie-rod bolt is cleaned and 
of accident. replaced, the cotter-key inserted, and the 
The illustrations show what is meant clamp bolt locked tight. 


Phonograph Record See ces Noisy Alarm 


Twas aye be verf light so that it will breale when 
fot the aeagfecieT ) the ‘uprtion. lover: pulled back A 
gy, 20 Wfifred the/_ stout firing should be attached to the top 

of the clock to hold 
it steady. 

‘As the alarm 
winding key in the 
buck of the clock 
turns to the left, 
| clock. One end of it winds up the 

piece of thread 
| istied to the alarm 

winding key: the 2 

other end is tied to thread breaks, 

fhe, starting lever leaving the phono- 
we phonogray ‘The aarm-winting 

‘The thread should SNAVELY. 
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Radiola Regenoflex 
Remarkable for its tone quality! Selective 
hol 
W 


Radiola IIT 
Radiola Supe 


Christmas is Christmas 
—with a Radiola 


A Radiola stretches away through the narrow 
walls of the city apartment. It makes a new world 
of the old farm kitchen. It reaches out and out, 
and brings home the fun! 


There'll be Christmas carols on Christmas morning. 
There'll be music and laughter and lectures and 
sports—day after day—week after week. The new 
generation will grow up with a bigger world to live 

in. The older generation will get new joy out of ecrrmepnctnt niece 


life. Everybody wants a Radiola! eiienyme of he cae we 


Fistor - Sedo tl to hin Se hee 
‘There's a Radiola, for every purse hook abu the Radics 
(Or end fy the booker sours for 

ones 


Radiola 


© This veal on « radio or tool advertisement signities the approval of the INSTITUTE OF STANDARDS. See pare 31, 
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Unique ‘Dead Man” Anchors 
Aerial’ Guy Wires Firmly 
MANY broadcast listeners, confronted 
withthe problem of keeping thelr 
aerials up, resort to guy wires or 
‘The amateur’e method of anchoring 
guy wires, however, is nearly always most 
ttellable. Stakes driven into the ground 
should not be considered, as the swaying 
aerial mast eventually loosens if it 
does not pull them out altogether. 
‘The strong and dependable" dead man’ 
or anchor illustrated consists of six pieces 
of pipe, iron bar, or wood. It will be 


NEIGHBORS 


Row Miles erat ‘Crosby made 
jad an 


a bis eevee bee 30 


family pe wore. 
tection of his homestead from prowies—be met fr hms. Later 


Latha Epcos ioeanleel & Beireas ny 
miles along the cart-road. 
Tl Ephraim Crosby's grandchildren sil ine inthe home 
stead, farming its many acres. ‘The next a good mile 
Seay. Bete Groby of olay arevot bolted, Thay eager 
with @ nation. “They buy and sell in the far city as well as in 


the county-seat. ‘They have at their call the assistance and = 
services of men in Chicago or New York, as well as men on the stone worden takes sary 
pase. ‘oan i construcing hi "dead mae 
Sucching from the Crosbys" farm livingroom are telephone onl 

wires that lead to every part of the nation. Though they live in ran tk placed very tony or looms 
tbe datum couystl, he Chosbys enjoy the beasts of allaal earth. 

telephone service as wholly as does the city dweller. The pln “The guy wire or rope is fastened first to 
and organization of the Bell System has extended the faciliti the top horisontal bar, passed tunder the 
of the eephooe t to all types of people. By producing a telephone oe eee ate ant pel caries 
service superior to any in the world at a cost within the reach of eh tase tae a haroa pel a ktves 
Ail to pep, the Bell Syutem has mace Ameren a nation of Be eee eee 
bi Hs to see the horizontal bars gradi bent 


ly 
os ito a horseshoe shape while the stakes 


PT. AMERICAN TELEPHONE AND TELEGRAPH COMPANY remained in the ground. 
% ‘This anchor also will be of interest and 


AND ASSOCIATED COMPANIES value, no doubt, to campers who have 
troubie keeping their tents on one spot.— 
BELL SYSTEM | Sort Seat Fhe, Pa 


One Policy, One System, Universal Service 


How to Waterproof Shellac 
PAGERS 

a SHELLAC finish on furniture or 
Jrondwork can be made fily water 


a ea 
Eevee: | 


Stella mut be sandpepered ss smooth sa 
= possible. Apply the liquid generously 
Het Bene Ca, Beet Obie) with a soft brush such a8 is used for var- 

nish, and sandpaper each coat lightly. It 


ies with dl nih, but hi can be 
brightened ¢ application of furniture 

— $3.85 YOURSELF} |war 
az r =! ‘Many amateur woodworkers are partial 


to a shellac finish, but refrain from using 
it because shellac, unless specially treated, 
tums white from moisture. 
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$7 in Cena 


Seis, 
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Oh Boy—what fun! Big 
fights, sports, real mu- 
sic, talks crammed full 
of interest. All yours by 
radio—with a Matched 
Tone Headset! 


The Matched Tone 


makes both ears hear 
the same sound at the 
same instant. It gives 
you every syllable— 
clear, lifelike, vividly 
real, Get the world’s 
fun—and get it all— 
with a Brandes. 


© Thie seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31, 
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CIR-KI} T brings these 
Greater 
Circuits 


In a motor car—the engine. In.a skyses 
the substructure. In a radio receiver—the 
Erla knew, must be the 
fetenaived those cheat whisk have ever 
since been rated inherently more powerful, 
tube for tube. Today's trend clearly i 
that Erla Su may be selected in full 
confidence of continued pre-eminence. 


That these fundamentally superior circuits 
are also easier to construct, with utmost 
economy, is another Erla attainment, made 
sible by the Erla C/R-KIT. With CIR- 
KFT you yourlfeanconatruc ‘Erla Supere- 
flex circtite from eruinn Este appartct 


ly di to assure most efficient 
Fanetioning of Ela Superellex prine ples. 
Erla CIR-KIT supplies everything needed, 


a factor ‘carton, sold under war- 


ranty. Erla Synchronizing Transformers, 
Erla Miniloss rs, Erla Precision 
Rheostats, Erla Cushion Spring Sockets, Ela 
Quivshnsneielepingnrm, fH Tested Crystals, and all theother matchless 
dingo Eta Pr Erla units are provided. You can gsecmble 


them with perfect results virtual) 


Boman tic WP shed by tite blueprints, dei 
iictoned Caneh sencled btecbored peciedy 
locating every unit and seanccton Thee 


is no soldering, thanks to Erla Solderless 
Connectors. Pliersand screwdriver alone are 
needed to bring you the de luxe radio of Erla 
Supereflex circuits, at lowest possible cost. 


Electrical Research Laboratories 
Dept. S, 2500 Cottage Grove Ave., CHICAGO 


‘ERLA 


$25.00 in PRIZES ‘itcm" 


tele pli cont 
SU, Sondaipuitics 


The Saw Sold on a Mens. Back Guarantee 


Distinctive Colonial Porch Light 
Constructed at Small Cost 


[F, THE porch of your home is one that 
would be improved by a so-called 
Colonial light, you can make the lamp 
yourself at a fraction of the price that a 
Gesign of corresponding distinction and 
decorative quality would cost in an ex- 
clusive electrical shop. 

‘The materials needed are of the sim- 


ate 


. pipe, 1 in, long, fitted 
with a setscrew, and a piece of 3;-in. pipe, 
14 in. long, threaded at each end and 
fitted with a crowfoot and standard elec- 
trielight socket. 

‘The hexagonal glass bottom is held in 
place by small 4in. angles; the side 
lights are fastened by simple clamps, each 
‘of which consists of an angle, a stove- 
‘bolt and an ornamental rosette, 

‘The ceiling canopy is supported by the 
short length of pipe, which is 
slipped over and fastened with a setscrew 
to the main pipe. 


oe 


Ee 


‘The ironwork is painted a copper color 
with burnt umber to which has been 
added a small amount of Venetian red.— 
Wauuas J. Epaonps, Jn. 


January, 1925 
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Write today for your free copy of 


Ward’s New Radio 
Catalogue 


Wanrn's Radio Catalogue is a big 68- 
page book—a real reference volume on 
quality Radio Equipment. In addition 
‘to descriptions of sets, parts and hook- 
ups, much matter of general interest to 
every radio fan is included. The book 
will prove fascinating to the confirmed 
radio enthusiast as well as to the be- 
ginner. 


Montg 


Tested and guaranteed 
Radio equipment sold with- 
out the usual Radio profits 


‘ARD'S Radio Department is head- 
ed by experts who know and test 
everything new. Who know by experience 
what is best—what gives the best service. 
Our catalogue is prepared under their 
supervision. It shows all the best hook- 
ups, everything in parts and complete sets 
—so simple that you yourself can install 
them in a short time. 


Headquarters for Radio 


Today Ward’s is serving thousands upon 
thousands of Radio fans who have written 
for our catalogue, who have been surprised 
to see how low in price the standard Radio 
equipment can be sold without the usual 
“Radio Profits.” 

‘You, too, can profit by writing for a free 
copy of Ward’s Radio Catalogue. If in- 
terested at all in Radio, you should write 
for this book. See for yourself the savings, 


Our 53-Year-Old Policy 


For 53 years we have sold quality merchan- 
dise. We never sacrifice quality to make a 
low price. In buying Radio Equipment at 
Ward’s, you are buying from a house of 
proven dependability. Address our house 
nearest you: Dept. 


oiliéiy Ward &Co 


The Oldest Mail Order House is Today the Most Progressive 


Chicago Kansas City St. Paul 


Portland, Ore. 


Oakland, Calif. Fe. Worth 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 31. 


I Learned 
From Big 
Investors 


How to Become Independent in Only 
‘a Few Years on a Small Salary 


GEORGE M. FORMAN 
& COMPANY 


|. Monres,St.,, Pept, 891, Chicago 
105 Weetahing Sa: Blds., New York 


40 Years Without Loss lo « Customer 


MAILED 
FREE 


Poarbee ai er 


Babais Cave Reafocoretd. 
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Hood Conducts into Chimney 
Dust from Furnace Ashes 


NE of the dustiest and most dis: 
‘agreeable jobs around the basement 
heating plant is the removing of the 
ashes from the furnace to the ash con- 
tainer. 

‘The hood illustrated is a simple and 
efficient method of eliminating practically 
all of the dust. When you are ready to 
remove the ashes, place the ash bucket 
under the hood and open the damper in 
the pipe directly above the hood. Close 
the draft damper to the heating plant. 


‘The ashes then can be shoveled unhesi- 
tatingly into the bucket; the dust that 
arises from them is sucked by the draft 
out through the smoke pipe. 

‘The hood can be cut out of a piece of 
light gage galvanized or sheet iron about 
40 in, square. The edges may be welded 
together or fastened by a small strip and 
rivets. ‘Ten feet of 34 by }4 in. strap iron 
is cut into four legs of equal length and 
riveted or bolted to the hood. 

‘A damper section of ordinary 8-in, 
stove pipe of proper length connects the 
hood with the smoke pipe of the heating 
plant. When not in use, the ash damper 
is kept closed.—Winuias F. SANDMANN, 
Indianapolis, Ind. 


Preventing Canvas Belts from, 
Slipping on Wooden Pull 
HENEVER, canvas belts 


ping. This is due 

to the cushioning 

effect of the air. 
a Se 


shown, at intervals 
of 1 of 2 in., and holes are bored through 
the pulley from end to end so as to inter~ 
cept the grooves. Through these channels 
the air will eseape—Grorcr McVicKeR. 


January, 1928 


duction of 
the highest tones 
‘aswell asthose of 
thelowerestreme 
cof the ecale, with faichful, pure quality 
fs eowasally the spirit of Kellogg trane- 

“The lover of better music searches for 
‘2 rendition simulating the original or: 
Cchestra. The singing tones of bras, the 
‘ellowness of wood, the shrill of wind 
tnd the fan fare of reed, all in their in 
dividual expression. 


| finish, are further quality and design 


‘Amplify your pleasure with perfect 


vse—tite ton 


Retacsici 


| Baar efficient, Price 4.50 


KELLOGG SWITCHBOARD 
G& SUPPLY COMPANY 
1066 W. Adams St., Chicago, Ill. 


Big Value for 10 Cts. 


foie Pg igi ie 2 ale 
beat Sa es 


Semis 
| ae <a 
Sactibiatn eee 
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Will not soften with heat or 
deteriorate with age 


CELORON 


BAKELITE RADIO PANEL 


Size 7 x 12 


STATE FIBRE COMPANY 


(CuioroN -Diamond-Fibre-VircawooD 


Build your set 


around Celoron 


Celoron is accepted as the 
standard insulating material 
by leading radio and electrical 
equipment manufacturers. It 
is the choice of more than a 
million radio fans. 


[USE # Celeron Panel in the next set you build. 
Tnsist on it in the set you buy. 


‘The distinctive characteristics of Celoron are its 
mechanical strength, waterproof qualities, high 
insulating properties and machinability. Tests 
have proved that it is the ideal insulating ma- 
terial. 


Celocon Panels do not soften with heat or de- 
teriorate with age ax do rubber and composition 
panels. ‘They do not split, warp, or discolor. 
They never love beauty or insulating properties 
The more you expect of your radio set 
the more you need a Celoron panel 


‘A Gelocoa Panel sives you thorough, leak-proof 
insulation. It guards your instruments 


Diamond State Fibre Company 


Joss of precious electric current. It improves 
the appearance of your set. It helps you get 
the best possible results from your radio hook-up. 


Celoron Tubing —Celoron tubing has all of 
the insulating qualities of sheet Celoron. It is 
used extensively by manufacturers of the 
best radio instruments, Coils wound on Celoron 
tubing hold their shape and give the most 
durable service. Celoron tubing is made in 
all sizes and diameters. 


Celoron comes in eight panel sizes and in sheets, 
rods and tubes. There are four beautiful 


finishes —gloss black, a dull mat black, mahogany 
and walnut. 


Send for FREE booklet 
We have an interesting book 
“Getting the Right Hook-up with Celoron,’ 
which contains many helpful sug- 
gestions for building and operating 
@ radio set. Send for one today, 
giving your dealer's name and 


for Celoron and Diamond Fibre. 


When you buy a kit, wh 
you build a et, mount 
in the first and only bal 
ite cabinet—the new V' 
cawood Cabinet. It 
furnish complete insul 
tion, Its design and fini 
will give you ‘snap 
professional appearan 


cs) 


Bridgeport, Pa., and Chicago, Ill. 
Reanches and Sales Ofices in Principal Cities 

The oldest and largest manufacturer of vulcanized hard fibre and 
Taminated bakelite materials in the world 


© This seal on « radio or toot advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31. 


‘TO DEALERS: Let your customers know 
ou handle Ceiorom Ranela:“T 

lay rack gees 

Shiee easier: 


alka or you it ma 
formation regard 
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USE ONLY A 
FIBROC 
PANEL 


TF genrant tof the good 
features a panel must 
have to be absolutely satis- 
factory. 

Get these f 
FIBROC-B 
PANELS: 


efficiency 
High dielectric 
freedom from distortion. 


—strength 
‘Though lighter than aluminum, i} 
FIBROC stronger than steel 
oh equa weight | 


—beauty } 
FIBROC-BAKELITE PANELS 

Black of mahorasy 

et with either high tus 


dr feal ent to the tet of 
Tris a par 


—ease of working 
FIBROC-BAKELITE PANELS 
can be punched, dled or cot 
Sithawt epite, They. are 
Taal engrtee They wil not 
warp orcad ow. 

FIBROC-BAKELITE PANELS 
mn ja sap each 

Individual ‘envelope, by better radio 

dealers.” Ask for them by name 


[innoc BAREL Ir ts atig lt 
eras” ee 


> FIBROC 
[INSULATION 
COMPANY 


VALPARAISO 
INDIANA 


The Home Workshop 


A Tandem-Steered Hill Racer 


HIS racer is de- 
signed for either 
‘winter or summer use on hills. 

With unusually wide beam, it“hangs” to 

the ground and is so light that one boy 

can pull it uphill with ease. But perhaps 
its chief charm lies in the fact that it is 
steered somewhat after the manner of 
huge ety fre trucks with two steering 

‘The body is built of wooden strips and 
the frame covered with pain 

light-weight tin, ‘The am 


i hn 
pets bathe wheel habe 


7 wire. 
‘imu eamras or tha to cover the frame, 


Tats oT TT OA 


‘The two L1-ft. side strips of the main 
frame ure held apart at the back and 
front by flat blocks. ‘That 
a triangular block 2 in. thick, 
and about 5 in. wide. The side strips are 
nailed to this with their ends flush. The 
‘other ends of the strips are nailed to an- 
other 2in. block 12 in. wide and 6 in. 
long. ‘The sides of both blocks should be 
curved slightly to fit the general curve of 
the sides. "This can be seen in the accom 
panying top view of the car. 

‘One axle and one bolster piece, after 
being bolted together, are attached 18 
in, from the front; the other pair are 
fastened 3 ft. from the back. ‘The bolsters 
are held by nails driven through the side 


pieces. 
‘Build three frames from 1-in. material, 
one for the front, another for the dash or 


By Dale R. Van Horn 


front of the cockpit, 
and the third to fit 
back of the rear seat. ‘These need no 
exact dimensions, though they should be 
lightly higher than they are wide. ‘The 
detail on the next page shows how they 
are built up and assembled in place, 
‘Now we are ready to truss the wires. 
Run one wire along each side, attaching 
the ends in screweyes as indicated and 


each end. 
‘The two steering-wheels are mounted 
‘upon vertical broomsticks, which termi- 


nate just under the floor 
{in special V-shaped pul- 
Jeys made from the pie- 
tins, ‘The steering-cord 
is piaced about the pul- 
leys, and the ends, after 
being drawn tight, are 
secured in stout, screw- 
eyes set on the back of 
the front and the front 
fof the rear axles, 4 in. 
from each end. 

‘To make the pulleys, 
set the tins in pairs, 
bottoms together, and 
solder them, Cut wooden disks and place 
fone on each side; then drive through 
them nails long enough to reach through 
the tin and the two disks. Be sure to close 
‘the bottom of the groove clear around 
‘with solder so the cord will not force them 
apart and bind when in use. To insure a 
positive grip between pulleys and cord, 
rub the cord with belt dressin 

Locate the centers of the pulleys and 
with an old wood bit, slightly smaller 
than the broomsticks to be used, bore 
holes through them. Use glue or two 
nails, driven at an angle, to lock pulleys 
and shafts. 

Now spread the frame sides until they 
are two feet apart, midway between the 
‘ends, and nail on the floor boards, leaving 
spaces for the seats, which are built and 

Cont un 
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assorrbled as indicated by the seat detail. BUY GOOD TOOLS 
sere et ea 
shafts through the floor at the points f / } : 
indicated and midway between the sides, 70. A) Z 
eerie) Hare [Nis year a 
lower cross piece for the lower end of the 
broomstick and with the pulleys between 
this and the floor above. Nail to the | 
eee tego al | 
ated to offset the pull of the cord. | 
coaster wagon wheels or wooden disks cut 
ier mente 
soe ET vey re 
them from the ends to the curved upper 
portions of the cockpit frames, using 
‘small staples to hold them. These wires | 


WIRE) CANVAS, 


STICK: 


WOODEN DISKS: 
TIN CAKE-PANS! 


FRAME FOR 
COCKPIT ENDS 


WSIS 
xa 

nie prven wo 
j<_—_ rg abt no 


Details of the Drake, steering mechani, 
frames, “runners. and wheel sme 


ive the desired curve to the canvas or 
further support the tin, if used. 

Build and attach the seats, and provide 
the brake, which is made by cutting out a 
portion of the floor just in front of the 
rear seat, cleating and hinging it at the 
forward end and nailing to this trapdoor a 
short board. This board is held horizon 
tally by a spring attached to the rear eock- 
pit frame. The spring also keeps the 
‘hinged portion of floor in place. Yet at a 
‘moment's notice, the rear rider ean bring 
the racer toa complete stop by stepping 


SIMONDS 


thi portion of the for, saws EES Kaien” 
ay. the covering inthree sections 

Cover first the front, placing the material WS FILES KN IVES STEEL 

a tnd sariing whee toe tue re to be SIMONDS SAW AND STEEL COMPANY 

munde. Then the to ide’ pecs | OND & 

finally complete the rear. If tin is used, itchburg, Mass 


the edges can be crimped over the wire “Phe Saw Makers 
edges of the cockpit; if canvas is used, the 


Bran 
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Our Easy Payment Plan 


allows you to install a SOUTH 
BEND LATHE in your shop, by 
making one payment with the 
order; the balance to be paid 
month by month, the amount de- 
pending upon the size of the Lathe. 

WRITE TODAY for Catalog 
No. 82. It shows the complete 
line of SOUTH BEND LATHES 
and Attachments and will give you 
full details of the EASY PAY- 


| black numbers, 


The "Hor ae a Workshort 


Old Calendat Furnishes Figures 
for House-Number Plate 


AN ATTRACTIVE house-number 
plate can be made at little or no cost 
from a 3 by 5 in. piece of glass and large 
out 234 in. high, cut 

from a discarded business wall calendar. 
Stick the black faces of the figures to 
the glam with 

transparent _ glue 
‘or mucilage. When 
ary, coat their 
backs with the 
same adhesive, or, 
better yet, shellac, 
sapen eTTERS Next, apply one or 
(aveon stxcnsice) more’ coats of 
= white or some 
light-colored paint 


7 cover the entire 
5 back of the glass 
sheet. 


Figures are ack Fasten the plate 
seainst white to the building 
with four uphol- 
sterer’s brase-headed tacks, driven in 
until the heads barely touch’ the glass, 
‘The carbon in the printer's ink, backed 
by the paint, will remain black for a long, 
time, and the combination of black on 
whito makes the numbers stand out with 


MENT PLAN. 
SOUTH BEND LATHE WORKS 


5/5 E. Madiaom St, South{Bend, Ind., U.S.A. 


exceptional clearness.—F. W. B. 


Tandem-Steered Hill Racer 


(Continned from tee LL 


x10" | 656,00 721,00 


It will be well to provide a tumbuelle 
{in each truss wire so that any slack can be 
taken up without delay. 

If you wish a propeller, cut it from a 
2 by 4 and mount it on a shaft supported 
‘as indicated in the side and top views, It 
"| should have at least 6 in. clearance above 


25.00 in PRIZES cere to) one'tin Amara dtiet 


SOUTH BEND LATHES 


than the one shown. 

‘Two heoks should be set in the front 
and a 20-{t. tow rope with rings in each 
fend kept back of the rear seat. 

To use, two riders take the seats and 
grasp the steering-whecls. To turn to the 
Fight, the front rider turns the steering 
wheel to the right, while the rider to the 
rear ¢urns his to the let. 

‘All sorts of stunts can be accomplished 
by this racer. For instance, when both 
| steering-wheeis are turned to’ the right 
(Wapmraneen E> 1 RADIO and eld there, the racer swerve rom ts 

path, then continu ight line but 
INTRODUCTORY PRICE | | our new 68-pare With the machine pointing to the left. 
Catalog will save you money | ~ Of course you ‘will wish runners. for 
ontrand new, feliy guranteed, nationally at- | winter use, Build these in pairs, con- | 
nected at the top of each end of the run- | 
ners by cross pieces. Bore holes through 
the top edges near the center for the axles 
: : . and put these on in place of the wheels, | 
ESSE? SRE mounds Secsiete eas [| Using the seme lagacrews. 
wt with thousand’ frais Taavsehy || When the runners are used, it will be 
sis. = a great sport to build a smooth snow track 
Z Sri mee down some steep hill 90 that it terminates | 
‘on the shore of a lake or pond. ‘Then, by | 
careful manipulation of the steering ‘ap- 
paratus, great distances can be covered. 
‘As soon as the racer is completed and 
you have tested it out, protect all parts 
‘with a coat of paint. Keep the steering 
cords tight and lubricate the steering 
‘columns well with hard oil. 


LARGEST RADIO STORES IN AMERICA 


Vorld Storage “B” Battery 


MPA! 
se Ree ee Ba eee 


Ti9'S!Waback Ave Dere 90, Chicago, i. 
$2.00 BY ORDERING NOW! 


January, 1925 
The Home Workshop 


Useful and Attractive Benches 
Constructed at Little Cost 


made quite easily. 


Tong bourd 116 in. thick and 12 in, wide. 


in the accom- 
panying 
iMustrations. 
‘The four legs 
can be cut out 
in each case 
from one 
width of the 
board with a 
|minimum 
of sawing, The 
tops are made 


9 coma’ 


“ee 


‘The pieces for making this bench are cut 
{rom nngle wide board without waste 


simply by sawing the board to length 
and cutting off the corners, the upper 
edges being rounded off smoothly. ‘The 
benches are put together with glue and 
wood screws and then are painted neatly. 

In this ease the benches were first 
primed with one coat of flat white paint 


Ean 


bench, which embodien another type 
Ct wrong yet exceedingly nimple construction 


and then the ornamental designs, pre- 
viously drawn on paper, were traced on 
them. Several 10-cent cans of different 


colored paints provided the coloring. | 


‘The surface was given a final coat of 
clear varnish. —H. 8. Trecartix. 


Straightening Dented Tanks 


ONS ave 
shel re 
moved ks 


pulling the 
back to its 
shape. After the 
straightening — is 
§ completed, it is a 

simple matter to 
remelt the solder 
and remove the 
wires. N. G. N. 


MALL benches or stands, that serve 
many purposes in the home may be 

T have constructed 
‘two attractive benches from a single 


‘The way these were made is indicated | 


No. 111 


Spiral-Ratchet 
Screw Driver 


Automatic 


screw driver 
perfected with 
new feature: 


screw driver sinks a screw with d 

lease possible effort. The improved po 
tive lock-nut permits automatic driving 
drawing; will instantly convert it into 
ratchet screw driver, oF will lock it rigid 
for use as a plain screw driver. Bevel 
‘edges prevent finger-pinching, 

The spiral nuts and the steel spiral a 
made: of bardenel steel, milled at a twent 
degree angle. Thus this tool withstan« 
unusually severe strains. 

A conveniently located shifter knob co 
trols the ratchet mechanism. 

Three tool-steel blades —hardened, te 
pered and polished—are provided. 4 

Length extended with blade in place, 
inches. Length closed, without blade, 1 
inches. Weight, 14 ounces. 


What other tools do you need? 


The Goodell Pratt Catalog No. 15 shows tk 
entire line of 1500 Good Tools—many « 
them particularly adaptable for the hom 
work shop. Write for a copy. 


GOODELLPRATT COMPANY 
GREENFIELD, MASS.,U.S. A. 


Hae 


GOODELI-PRAT1 


1500 GOOD TOOLS 


© This seal on » radio or tool advertisement signies the approval of the INSTITUTE OF STANDARDS. See page 31. 


SPEED! 


tnd Adaptability 


‘OU'LL appreciate the way 
Snap-On Wrenches work 
‘ause Popular Science readers 
ow the value of good tools. 
Jet a set for that car of yours 
for your truck, motor boat 
any machinery you have to 
sp in repair—and enjoy the 
smendous satisfaction of 
rking with wrenches that 
I run on or off any nut— 
ywhere—in the hardest-to- 
ich place—in jig time. 
You can hold in one hand all 
» Snap-Ons you need—Snap- 
| engineers have selected the 
ct wrenches for each stan- 
‘d make of car—no more or 

less than are absolutely 
ded—giving you the maxi- 
hm in wrench service at a 
Jnimum price. 

You can see Snap-Ons in 

elim 


no wrench is « genuine Snap-On 


nap-on 


Socket Wrenches 

‘Snap-On Wrench Cou. Mfrs. 

Milwaukee, Wiacoma 

‘DISTRIBUTORS 

OTOR TOOL SPECIALTY CO. 
14E. Jackson Bivd., Chicago 

thomex: 

(ested me fll paricalrs about Sou-On it 

a in 


ier Mechanic ie chk ined) 
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Priscilla Sewing Cabinet Is 
an Always Welcome Gift 


‘OR your next home workshop under- 

taking, why not try building a 
Priscilla sewing-box? It makes an 
attractive piece of furniture for the sew- 
ing-room, and being small and light, it 
‘ean be earried into the living-room, sun 
porch, or any place where the always 


Complete List of Blueprints 
NY one of the blueprints listed 
below can be obtained from 
Porutak Science MonTHLy for 25 
Siaer upon requats informetion Fels 
ide, upon request, information Fel 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science a, 
30 Fourth: Avenue, New York 
Gremies 
Sendmethebl 
1 have under 


int, or blueprints, 
below, for which 


seepersesspepesee: 


Price 
Be 
ie 
ise 
ise 
ise 
ie 
ise 
ise 
ise 
ise 
ise 
ise 
ie 
ise 
ise 
ie 
ise 
ise 
ise 
i 
ise 
ise 


accumulating odd jobs of needlework 
may be done most comfortably and con- 
veniently. Generations of use in American 


me Lave yet 
at an ict, 


The new blueprint for this month gives 
full size details and bill of materials for 
the table illustrated on page 8 


Lathe Grinding Attachment 
Made from Odds and Ends 


JF, YOUR home workshop equipment 
includes a small motor, it can be 
arranged for plain grinding on a lathe. 

‘The motor is mounted on a slotted steel 
plate, which in clamped under the tool- 
ost, washer. 

‘The wheel is carried in a special 
bracket with a shank to fit the toolpost, 
A front-wheel bicycle bearing is used for 
the spindle bearing. The outer casings 


each easing are turn 
the center li 


ice. Adjustment of belt and wheel 
is tadde by means of the toolpost serew. 
The spindle may be made longer, for in 
ternal grinding, if desired. If a motor 
must be purchased, it would be better 
to buy a regular grinding attachment. | 
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—— 
‘The Home Worksho; 
Using Dowels and Wedges to 
Make Difficult Repairs 
JOINTS in woodwork that are especially 
difficult to fasten securely ean be held 
in many cases with dowels and wedges. 

‘This method of repair is ilustrated in 
the accompanying drawing, which shows 
how I have fastened bicycle rims that had 
split at the joint. This is 2 fairly common | 
repair, but is rarely made permanently 
and satisfactorily. 

To repair a bicycle rim in this way, 
remove the wheel, take off the tire, anc 
loosen the spokes directly over the joit 
Hold the rim in a convenient position, 
force apart the leaves, and apply a thin 
film of glue over both surfaces. 


vise so that 


of it is above the | 
level of the jaws 
Drill two holes of 
5/16-in. diameter | 
at such a point 
that they will all 
but penetrate the 
inside concave part, 
of the rim. ‘The 
holes should be 34 
in, from each end 
of the joint. | 
dowels cut with a 

Be sure they are a 
snug fit. They should be 34 in. longer 
than is required. ‘Through each end of 
these make two saw cuts parallel to each 
other and about 34 in. deep. Now make 
four wedges 3 in. long and 6/16 in. wide. 
‘These should be as thick as the saw cut 
at one end and 1/16 in, wider at the 
other. 

Apply glue to the holes through the 
joint and drive the dowels through the 
holes until they project equally on both | 
sides, with the saw cuts parallel to the | 
spokes, Glue the wedges and drive them | 
into the saw cuts. Allow the glue to dry 
for at least 12 hours and then eut off the 
Projecting dowels and smooth the ends, 
which may be painted to match the rest 
of the rim. Retighten the spokes and 
‘assemble —I. H. C. 


Blotting-Paper on Bottle Neck 
Prevents Stains on Labels 


HATEVER care is exercised in 
Pouring chemicals from bottles 
drop or so-of the solution occ 


will find its way p of the bg 
ind its way, py 


Have ready two 
dowel plate o turned. 


and destro 
badly discolor 


BROWN & SHARPE TOOLS 


—For the Motor Mechanic 


Here is an Inside Micrometer that 
is new. It has a clamp nut tha 
locks the spindle at any reading 
The No. 264 takes cylinder bore and 
other inside measurements from 2/ 
to 8” by thousandths with eas 
and precision. 


—For the Shop Mechanic and Toolmaker 


A tool kit isn’t complete without 
one of these handy Adjustable 
Squares. Blades are interchangeable 
and adjustable to any length. You 
will find the reversible blade feature 
of the Brown & Sharpe No, 554 
gives it an added handiness. 


Another new tool that proves its 
worth is Brown & Sharpe Thread 
Tool Gauge No. 577. Adjustable, 
for cutting tools, from a sharp “V’ 
toa 1” flat. Made with three differ- 
ent angles—60°, 55°, or 29°—and 
remarkably inexpensive. 


—For the Apprentice and Home Mechanic 


Set of Tools No. 847 is one an apprentice 
or home mechanic finds that answers hi: 
requirements. They have been especially 
chosen for the requirements of the beginner 
or home mechanic. This set represents an 
outfit of high quality tools at a moderate 
outlay. Tools are fur- 
nished in a neat, felt 
lined, leather case which 
helps to protect them 
from injury, dust and 
moisture. 


Our new No. 29 Small Tool Cata- 
log lists all the above and over 
2000 other tools. It’s a buying 
guide every tool user ought to 
have. Copy sent on request. 


Brown & Sharpe Mfg. Co. 


. Providence, R. I., U.S.A. 


coloration of either label or shelf. 


agree aNeeners the ais ‘Standard of the Mechanical World 
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Did you ever notice that the fellow who 
turns out the professional looking jobs—is 
acrank about the pliers he uses? Next time 
you're around, drop into your hardware 
store and get the feel of a pair of Klein's 
in your hands—then you'll know. ‘They've 
‘been standard in big electrical companies 
for over half a century! 


Mathias Mochi KLED Nees & Sons 


MADISON, WIS. 


aide. 
fgets at Wegman Un 


Psi exnlorie — Ba 


HLBER 


former Professor of 


bineee with Western 

sy Mat, the complete 
Hegis eo 

‘b 


Ask your dealer 
to show you a 
Howard 4 and 5 
Tube Neutro- 
dyne Receiver 


Write for 
folder and wiring 
diagram. 


HOWARD MFG.CO. 
467 East Ohio St, Chicago 


January, 1925 


‘the Home Workshop! 


How to Duplicate a Rare Table 
(Continned from nose 49) 


‘The exact sizes of each piece are given 
in the following bill of materials, each 
item being lettered to correspond with 
the drawing on page 89. ‘The dimensions 
are given in inches and the wood is 
either mahogany or walnut, except as 
otherwise noted. 


te 23 
1D Dear fall, to 


“HB seas 
f Bee mena sd > 
1 eae wp, 26 by 636 by 283, enon tah 
7 Sede (SAS ee Mechs a teen 
Seid 


K Tatie' brnces, 1 


by 2 by 25% 
Bac etme 


134 by 24 


bra, 6 


seared 
5, Rramer pill tock, bras, 2 required 
} Wood erews, tron 


‘Two methods of making the drawer 
joints are shown, but dovetails may be 
used, if the builder prefers. 

‘The legs on the museum table, shown 
in the photograph, are round and tapered 
just above the foot and ornamented with 
reeding or flutes. ‘This construction 
presents some difficulties and can be 
avoided by making the lower part of the 
legs square and tapered, with or without 
flutes, as preferred. 

The finishing of a piece like this is of 
the utmost importance. Stain the wood, 
fill with paste filler, either walnut or ma- 
hogany color, apply a wash coat of thin 
shellac and then build up a smooth sur- 
face with coats of either shellac or varnish, 
well rubbed with pumice-stone and oil or 
water or a very fine grade of the so-called 
“wet” sandpaper. A dull shellac finish 
with the addition of several coats of 
furniture wax is one of the best for this 


Piece. 

‘The table could be made of whitewood 
and painted or enameled, the flutes being 
colored deeply for contrast. In that case 
knobs may be used instead of antique 
pulls. 


Tightening Barrel Staves 


at the upper end 
and this facilitates the 
work. ‘The lower end 
thas asmall bevel sothat 
it will not slip off the 
hoop. 8. THOMSON, atoat 

Richmond, Utab. fete cll ow 


January, 1925 


New Mirth-Provoking Card Game 
Made Quickly from Pictures 
By Capt. E, Armitage McCann 

EW amusements are always in de- 
‘mand, both for hig parties and quiet 
home. Here is a card 


make yourself and 
ds as an entertaini 


that each will receive a 
as illustrated. ‘Then, with 
the corner of a razor blade, cut through 
the picture along the edge of each card. 
‘The set will fall apart with a piece of 


Bree eutes 


fhe fase nf paced thera the victare 


SHUFFLED CARD: 


poRTION OF PicTuRe 
APPEARSON ERCHCARD 

Diagram showing how a large picture ia pasted 

‘over 10 cards, and” ree completed cards 


picture on each card, Do this with the 
other five pictures, arranging the cards 
differently for each set. 

‘The game is played by shuffling the 
cards and drawing and discarding them 
from the pack. ‘The person who first 
forms a complete picture is the winner. 
Rules and a system of penalties and 
points ean be formulated along any lines 


down firmly. Sometimes the edges will 
need repasting after the cards are cut 
apart. ‘The cards for the whole pack 
must be of the same size. 


If are to be more players, have 
more pictures. ‘The game may be made 
amusingly educative by substituting 
‘maps of historieal subjects. 


New Workshop Features 


MONG the articles scheduled for 
early publication in the Home 
Workshop Department are: | Salem 
Chest of Drawers Simplified for the 
Beginner in Woodwork, A Linen Gab- 
inet Made from Packing-Cases, Ré 
caning Chairs, A Quebec Goaster, Am- 
munition Press for Snowball Battles, 
‘Alarm Glock in Neat Case Resembles 
Costly Chronometer, and Nail and Hard- 
ware Cabinet for the Home Workshop. 
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The Home Workshop 


Lis CVLA. 


BLECTRICAL EQUIP 


cal cll | 


Type 6-D Broadcast Receiver 


Non-oscillating ~. Non-radiating 


HE real, intrinsic value of the 
6-D Receiver can be fully appre~ 


SPECIFICATIONS ciated only by making direct, side- 
Sees, by-side tests with other makes. 
Stapenpeatna i 

“Ting Noose Such comparisons need not be con- 
eee fined to sets in the same price-class. 


Bia ates 
cheers: 


The 6-D is the equal, in every de- 
tail, of many receivers priced $25, 


coo ae ca 
as $50 and even $75 higher. 
hcSorernae 

Selatueneee Performance of the highest order, 
ee ao A 
poner strikingly attractive appearance 
tt, timo and moderate price—all these ele- 
ess ments of true worth are found in 
poe the 6D. 


Shae 
(oe detand slp 
‘heel pnts teeing 


You will note its clarity and the 
full, generous volume. You will 
also observe the unuswal sharpness 
of tuning. And the finely carved, 
high finish mahogany cabinet will 
make a strong appeal. 


Price $125.00 without 
accessories. For sale 
by reliable dealers. 


EISEMANN - MAGNETO - CORPORATION 
General Offices: 165 Broadway, New York 


© This seal on « radio or too! advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 3. 
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mum MULTI-PLUG unc 
ME STANDARD SET CONNECTOR 
HOWARD, WORKRITE, ZENITH, MU-RAD 
and other leading set manufacturers. 
Plug and 


A plug and 
what the 


NSTALL a Jones Multi- 


without disconnecting wires. The 
eight foot cable allows batteries to 
be placed in basement or other 
suitable place. 


Cable on your set 
cable is to the rad 
socket and cord 
iron—a con 
convenient, safe, and indispensable, 
EFFICIENT because battery 
antenna, and ground wires can be 
connected and disconnected by a 
single opers ‘Seven confusing 


SAFE because no live ends are 
exposed and center pin is keyed s0 
that wrong connections are im- 


h You will 
know why only after testing out 


operations reduced to a simple one, 
Tt assures perfect contact and is 


simple to connect. 


CONVENIENT beca 
mits the moving of 


se it per 
t anywh 


this plug designed to meet the de- 
mand for an inexpensive yet prac 
jcal_and simple method of con- 
necting batteries, antenna, and 
ground. 


Order from your dealer or direct from 


HOWARD B, JONES - - - 620 S. Canal St., Chicago 
Write for ilustrated folder. 


|| Build a Super Heterodyne 
Yoursselfand Save Money. 


Experience the thrill of getting all the 
distant stations with a Super-Het built by 
yourself. It’s easy with the RECEPTRAD 
KIT shown above. It contains all the essen- 
tial parts with complete instructions. From 
your dealer or by mail for the remarkably low 
price of $53.50. Smaller kit containing only the 
most essential parts $33. Either set will operate 
a loudspeaker on an indoor, outdoor or loop aerial 


yi | 


tubes, Tp sages of radio fequency 
ol sudhoequgncr No esse to at 
en vole," Asstabied y sopese tae 
Nested, 

$958 Contain 


59 BANK ST., 
NEW YORK. 


4 


‘the Home Workshop 


A Folding Fireplace Screen 
(Costin from bere 82 

‘Tf you never have tried brazing, the 
raking of fire screen presenta a g00d oP- 
portunity to learn, and it ls easy. First 
get a small strip of silver solder and an 
‘ance or two of common borax. ‘The ail 
ver is inexpensive, as it is not real silver 
but an alloy of several metals so blended 
that their melting point is far below that 
of brass and yet, when cooled, the joint is 
fo strong that it can be bent without 
breaking. After it has been melted and 
cooled, the solder has a yellowish tinge 
similar to brass. The solder will flow in 
the flame of a gasoline blowtorch when 
‘the metal which is to be joined is heated 
tobright red atthe point of contact. 


‘TO SOLDER, camp the two pieces 
in contact #0 that they extend over 
& bench or in a convenient position, 
Sprinkle on some borax, turn on the lame, 
and when the brass af the joint has be- 
come bright red, rub the solder over it 
until it melts a little. Apply the flame 
rectly until the liquid solder runs bee 
tween the two pieces of metal;, then shut, 
off the gas. Ina minute the solder will 
solidify and make a joint as good as the 
metal itself. Solder all four frames in 
this manner, taking eare that the comers 
are carefully squared. 

When all the frames are made, file off 
and emery polish the joints and any other 
places that need cleaning, and prick punch 
preparatory to drilling. Tt is necessary 
to measure only one frame for drilling, as 
it can be used as a templet for the others. 

‘To prepare the brass mesh, cut it care 
fully to a size 34 in. leas’ all around 
than the outside ‘of the frames, that is 
11% by 293¢ in. In order to prevent it 
from fraying out and to enable it to hold 
when riveted, 
run around all sides. ‘This is easily and 
quickly done by rubbing soldering paste 
or painting zine chloride soldering fluid 
around the edge and then running a nearly 
red-hot soldering iron aroun 
while holding a stick of solder 
hot iron. Lay the sereen on a bench so 
that it overhangs and rub the hot iron 
along the upper side until two rows of 
squares are filed in evenly all the way 


S THE edge of the mesh will be 
visible on the inside of the completed 
fire screen, it should be bound with soft 


| brass or copper ribbon .01 in, thick by 1 in, 


wide, soldered sufficiently to hold it on 
one side only and folded over, as indicated. 

‘To rivet on the screen, lay it under the 
drilled frames and mark’the proper place 
for the holes with a gimlet or other sharp 
tool; then force holes with it through the 
brass-bound edge. File down the rough 
edge on the side where the gimlet breaks 
through. Ordinary auto brake band 
brass rivets should be used, as these are 
split, require no washers, and can be 
headed over quickly. 

‘When all the screens have been riveted 
‘on, the sections should be joined by rivet- 
ing on the hinges. 


@ 
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| {The Home Workshop| Home {The Home Workshop| \ 


Old Iron Bedstead Converted 
into an Ornamental Gate 
EER to onde ofan ron bedetead 

be used eflectively a8 


nection with either a wire a 

| An old iron bedstead hha 
at al junk 
band # fends 


et “cents each. 
iran dorawotect 


She oot ends A hack: 
If He Has a Radio Set Already — 


bags 
| eh yg eins ae 
\ 


which tho bed rails fit ean be knocked off 
with a hammer. 

‘A heavy piece of band iron, from 18 in 
to2 ft. long, as necessary, is bent so that 
Lin, extends at right angles at 
Into each of these short en 
drilled. One of these pieces is bolted to 

mich bed end. Onto the gateposts are 
olted oF welded short pieces of iron with 
ends similarly bent and drilled and so 
spaced that the two halves of each hinge 
will fit properly. "An iron rod extending 
from top to bottom holds each pair of 
the hinges together. 

‘To add strength to the gates a sliding | J 
shoe of curved iron is provided for each | 

lf, fastened by means of a round piece 
of iron extending into the hollow of each 
free leg. To lock such a gate a number 
of devices will suggest themselves besides 
the one illustrated.—C. L. MetzsR, 


any set not already equipped with them, will give the receiver 
greater Joud speaker volume with remarkable purity of tone. 
‘Aw-Aumuican Transformers are so designed that they amplify 
fundamentals and harmonics equally, throughout practically the 
entire audible range. Hence, voice and tones are reproduced 
faithfully. 
Give him Aut-Ascenicans, the Audio Transformers which, 
«= through sheer merit, have become the largest selling transformers 
in the world. 3 to 1 Ratio, $4.50; 5 to 1 Ratio, $4.75; 
10 to 1 Ratio, $4.75. 


If He Needs a High Grade Receiver— 


Give him Au-Awericax SuperFine Parts, and he can build 
4 an intermediate frequency receiver embodying all the most ad 
i, vanced features known in Radio. His set will be the envy of 
“distance” fans, as well as of his musical friends. 

Super-Fine Parts are easily installed. No critical adjustments 
are necessary. Operation is smooth and flawless. And every 
part is Aut-Astenican—ask any Fan what that means in Radio! 
Sets built with Super-Fine Parts are unsurpassed for selectivity, 
range, volume, and tone quality. They represent in a very real 
sense the ultimate in radio broadcast reception. Price, $26.00. 


Vanwiswep woodwork that has been 
neglected can be given much of its old 
time luster provided it is not stained hy 
the atmosphere, Simply apply furniture 
‘wax, rub it in well and polish vigorously. 

When commercial size is not obtainable 
readily, plastered walls and ceilings that 
are to be painted with oil paints may be 
sized with carponter’s glue diluted with a 
large quantity of water, 


A Folding Fireplace Screen 
(Continued from pase LI | 
‘To give an art brass finish and remove | r 
any discolorations caused by soldering | 
| ux or heat, scrub the screen all over with 
| a wet brush which has been dipped in 
powdered pumice. A coat of thin, color- 
ess Incquer will insure the permanency of 
the bright finish if the sereen does not come 
| into actual contact with the fre. 

If something less plain than a straiylt 
top is desired, such as a curved or Gothic 
top, it will be necessary to cut out the 
tops from sheet brass with a cold chisel 
and then file them to the proper shape. 
A sheet-brass wreath sometimes is 
| to give a finishing touch 


ALLAMAX JUNIOR 


Price, complete (semi-finished) $22.00, ¥ Price, complete (semi-finished) $42.00 


“The Radio Key Book 


Wont Be Sarpet cA Seat 4 Pioneers 
fer Woecete cls wera a 2668CoyneSt.,Chicago 


Largest Selling Transformers in the World 
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SEE THESE AMSCO PRODUCTS AT YOUR DEALER'S 
‘AMSCO LOW LOSS CONDENSER. A laboratory instrument for perfection in sat 


‘AMsCO DUBLWUNDR. Combination cheostat snd 
AMSCO DOUBLE RHEOSTAT. Does the work of 3 id syle Pheosats. Saves panel 


pace and wiring. 
Write for interesting literature. 


© AMSCO PRODUCTS, Inc., 


Talent 
Test 


+ 
So Easy Now, to 
Know that YouCan Play 
'Y measuring your natural musica 
ig Shinar tree pew 
Holton Talent-Test tells you how 
‘ery fe may befor you to win success on 
this easiest-to-learn of all saxophones. 


is seers 


stetonew and 
inencey 


"rhowendcheve doneso. Intslenento 
{ounelf,secepe tis opportuns 


Toe poe Reo 7s bette te 
om mae 4 


sese Tee 
FRANK HOLTON & CO. 


‘lkhorn, Wi. 
Amerie'Gratstband struments 


en olton 


) SAXOPHONE 


FREE BOOK 


Fak son & Gov tern Wi © | Tue ciectno THERMAL COMPANY 
ge cae ear St Deficits seeee Suunenrate Ohi 
ee aoe | ne map itget oben. 


Sc eeretedin any oer nr shah mt 


Gent ()Tunbeel) Beteen(} Towel) f 
Name 


ola fat 


Street Addo 
Tere Sam ow. ite 
(Tere Si re eet FTE Yan Mg, Uae Bag, ak 


January, 1925 


| little before trying the method on a 


‘the Home Workshop 


Old Lace Forms Stencil for 
Decorative Wall Panel 
"THE latest development/in thefert of 


stenciling ig to use a pipce of dd Jie 
in place of t 


The shellacked lace iver more delicate 
icc than 0. Ordinary knife-cut stencl 


firmly against the wall and the color in 
plied with: a stiff stencil brush in the 
way, except that great care must be 
taken to prevent the design from becom- 
ing blurred. It is advisable to practise a 


ished wall. 
When dry, the panels are framed with 
panel molding. 


Alarm Clock Rings Electric Bells 
in Separate Rooms 

N ORDER to use one alarm clock for 

two separate bedrooms and at the same 

time eliminate the noisy ticking that 50 

annoys light sleepers, T hooked the clock 

to an electric call bell system as shown, 


pez 
‘BELL 
it 


bedroom. 
switches may be installed 
to/gontrol the bells. The clock should 
be-fastened to the base.—W. T. M. 
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Home Workshop 


fine Chemistry | 
re ‘Simple Formulas that 
Will Save Time 


SOLUTION for re-inking_type- 
writer ribbons qpnsi 


I parts 
and glycerine. 
a semi-ati 


of allittle gum urabie or 
ll_ prevent any tendency to 


The secret of 
a ert a Sede ‘1 
DSS SS onion easy charging 


‘A imple fal 
wafting on bse , 
Prints is made “ Mayer you think the storage battery a difficult propo- 
Mating eeeteos | sition. Charging is what used to cause trouble—until 
we developed 


Sathonae) in 
fablespoces of 
water, thickened i 
i a The Ne Silent 
rum tragncent 

“Sympathetic HOM 

Now charging is as simple as ABC. Here's the 

Honcuanoxn way: Slip two spring clips over the 
battery terminals, and screw a plug into any lamp socket, 
‘That's all. Go right on using your set, if you want. 
You can even sleep in the same room with the Hom- 
cuanorn, it's so quiet. 

So get a good storage battery, the new silent Gop 
Skat Homcnanorn, and enjoy radio at its best. 


{inks are those that Handsome: Finished in mahogany-red and gold. 
become visible onty Non-scratching rubber feet, Absolutely safe, absolutely 
when they have been 

treated. ‘with light, certain, care-free. Unqualifeedly guaranteed. 

heat, or some chem= 

ical.’ “'The juice of FREE! Ask your dealer or send direct for a copy of 
Temon, orange, oF the booklet, "The Secret of Distance and Volume in 
onion,’ when ‘Used as Radio,” containing valuable information as well ax com- 
aan ink, is invisible, and the characters Hlete deteils of the mew silent Goww Seat Hostcrancen. 
are developed by heat, applied with a flat- 

iron. Writings with ferric sulphate are THE AUTOMATIC ELECTRICAL DEVICES CO. 


Me oe es ATIC ELECTRICAL DEY! 
trike scents of ig ec 
Saeed ope aed seit Wes Tid Sen, Caine, Chis 
may be read by dusting it with charcoal ° ene — ie Rees Seep 
earn seine ene 

‘An etching ink for steel or iron tools 14 Goin Seat Homcuarcer features 
consists of about 34 Ib. of ordinary rosin, 


melted, to which is added 1 tablespoon 
| of lard oil—a lubricating oil expressed 
7 forever: only 
ck tic 


from lard—and 2 tablespoons of turpen- ‘ate finished in mahogany. 
tine, One or two tablespoons of lamp- Felt and gold. 

black may be added, but this is not abso- u—Doiversals made in type 
lutely necessary. When this mixture or ‘ling and direc current, 
ink is cold, it should be thick. Spread a +Quick 
little on a stamping pad and ink the rub- | | t full charge overnight. 
ber stamp. Press the stamp carefully on | ‘Tapers charge; cannot in- 
the tool to be etched, which must be 5 Grant se tails to be 
Derfectly clean. Make a border of putty “nai ool or re 
or wax around the design or lettering. an ce mes a 
pour into this the etching fluid described *—Depsytsheiauetet 

in this column last August. 
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So Many More | 
—Count ’em! 


When you start to count | 
the product of your machine, | 
you start to get more product. 


You mean not only to get a 
count, but to increase the 
count—and be able to check- 
up the increase. 


An initial record of so-many 
pieces per hour soon leads to 
so-many more, for the count 
points the wa; Tt shows 
what methods, what changes 
in mechanism show GAINS— 
by your 


COUNTER 


This mall RotaryRatchet Counter 
(Ne; 6 counts rercaing 


innumerable 
small machines. 
‘When the lever 


counter 
fern one, 
i es 
eel Aspe 
"lathe levy etry 
ayia cout ci 
te no end of counting purpoes, by 1 
Inking the throw of he lever Fo 
$200, “cu nary Se es) Soa 
Relation Counter sho $2 


The Hand Tally Gotred below 
a am ToS 


to number 


the “open” it may 
count anything 
from cattle oa & 
ranch, to poles on 
a telephone line! 
fag ome Be 


each of 
the thumb lever, counts up to 10.00, 
Het rpms Conibe te Bos oe 
from any. figure by turning knob once 
sounds Sia exclave ef foaer ng 
Tinches greatest diameter. Price, $5. 
Write us about that counting 
problem of yours it's prob- 
Sbly solved in the S0-page 
Veeder booklet; copy free 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. | 


Theg 


‘a continuous 
dripping of 
‘water will add 
materially to 
the water bill, 
and, what 
probably 
more serious, 
make stained 
on ba. 
‘sing sinks, and 
tubs through 
the mineral 
deposits from 
the water. 
‘These stains 
become evi- 
dent in ashort 
time and usually are hard to remove. 
‘The other type of leak commonly 
encountered is one that allows the 
water to spurt out around the 
stem while the water is turned on and 
sometimes sprays a part of the wall or 
furniture or wets the operator. It is 
seldom, however, that a leak around 
‘the valve stem cannot be stopped by 
tightening the cap or packing nut. 
‘Washers for both types of faucets 
usually are available at a 10-cent store 
and always at a hardware shop. ‘The ex- 
pense is So small that one ean well afford 
to keep one or two washers in store for 
each kind of faucet, just as extra fuses are 
provided for the fuse box. 
‘To repair a compression faucet: 
1. Shut off the water at the valve on 
the main line leading into the house. This 


drain out, 

(packing nut) with a 
monkey-wrench or large automobile 
wrench. To prevent scarring the finish, 
put a rag around the nut before applying 
the wrench. 

4. Unscrew the valve stem by turning 
the handle to the left until 
it is removed entirely. ‘This 

all the disussemblin 

scersary. Now loosen the 

screw holding the disk 
washer, 

If the head of the serew 
has corroded to such an ex- 
tent that it breaks, cut out 
the washer first and turn 

the serew with 

— 4 pair of 

pliers, Fasten 
‘a new washer 
in the recess 
trom which 
the old has 
been removed, 
trimming it to 
fit, if neces 
wary. A rub- 
ber, fiber, oF 
eather washer 
may be used. 
Ahard washer 
is preferred 
for hot water 
and a soft one 
for cold. Ex- 
amine the 
seat for the washer and make sure 
that it has not become rough where 
the washer was worn away. If it has, it 
should be smoothed. This often can be 
done with a screwdriver or the square end 
of a narrow flat file, Some faucets have 
seats that can be replaced with new ones, 

Put the valve back in place and tighten 

the packing nut. If the faucet turns too 
hard, the packing nut has been made too 


‘Shut off the water at the main valve 
and drain the faucet. 

Disconnect the faucet at the middle 
joint. This is necessary because the 
washer is not located on the valve stem 
and is not accessible from the top of the 

wucet. If there is no middle joint, the 

faucet is of the compression type; this is 
the most obvious distinetion between the 
two kinds. 

3. Replace the rubber ball or washer by 
removing the small nut. Put in new rub- 
ber and replace the nut. Reassemble the 
faucet after having examined it for other 
possible troubles.—E. E. ERICSON. 


© This seal on = radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 31 


Is mepLactsa a 
brokenpane of glass, 
the home worker 
usually has little 
trouble except in making the putty look 
straight and neat. This can be accom- 
plished by pushing a piece of cardboard 
against the edge of the putty, as shown, 


= 
to straighten it, One corner of the 
board is mitered and used to true up the 
corners of the putty, 

If linseed oil is brushed on wood 
surfaces that are to be puttied, the putty 
will not readily dry up and fall 
WARREN ScHoLL, Saint Ignace, Mich. 


Repairing] Wisma 
Door-Knobs | cently in my home, 


having a.gcrew ofthe rightyizd avajlatye 
at the tine, I failed tyrough whe 
a  shanid ong kkabAe- 


Haced the knob on the 
indle and passed a 
pin through the 

shown. The 
if the pin were 
bent round on the out- 
side, ‘The repair was 
inconspicuous and 
there was no danger of 
the knob’s cor 
again.—D. R. 


corten-ns 
(Pia holds knob 


‘To suorreN the 
daily job of ‘filing 
the water pan of my 
hot-air furgace, I 


fand 2 lengths 
of Y%-in. pipe con- 
nected by an ell. 
Theend of the pipe 
was brought down 
to about 3 in. 
above the pat 

‘This additional 
piping makes it 
possible to fill the 
water pan in a few 
seconds, 


appeal to the artist 


= 
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Just ONE Dial to turn to get coast to coast range. 
Just ONE Dial to adjust to get perfect tone reception, 
Just ONE Dial to tune to get the utmost in selectivity, 


ERE 


—at last—is a five tube tuned radio frequency 
Receiver with a distinctive simplicity of design. It is 
a beautiful set, and with its simple ONE Dial Control it 
will do anything any other five tube set will do,—and will 


do it with one setting of the dial! 


Tunes Out Local Stations—Gets Distance Easy 
Just ONE I 


it you tun 


° The 


Built in a distincti 


5-Tube Receiver 


period type walnut 
taste of the most 
not “only skin deep.” The quali ear through. 

Don't fail to see the MOHAW and try it, before you buy. 
You might pay more—but you probably wont ‘if you try the 
Mohawk first 
ft does a 


it will instantly 
Yet its beauty is 


vesults. PREE on request. 


MOHAWK 
ELECTRIC 
CORPORATION 


2236 Diversey Blvd. 
CHICAGO, ILL. 


Dealers and Distributors Wanted 
‘Everywhere 
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d Listed 


FANSTEEL 


‘The Balkite Battery Charger 
is entirely noiseless. It can be 
sed wi the radlo set is in 
use. It has no moving parts, 

‘brators or bulbs, and has a 
ing to break, adjust or 
get out of order. It is 
‘simple and unfailing in 


2 Standard by U: 


$19.50 
© $20 West of Rockies, $27.50 in Canada 
1 pasa aSesea6t HORTA tance 
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ewriters’ Laboratories 


Baikite rial 


does not create disturbances 
in your set or your neighbor’s 


ing 
SeeraieeTA® baterica te wil 
= charge “B” batteries of the 
lead type in multiples 
of 6 cells. Sold by all 
leading radio dealers. 


Don’t Blame 
Your Set! 


If the batteries run down, you're 
lucky get anything but 
“sounds. 

APCO Battery Charger keeps 
radio batteries alice, Works 
noiselessly, efficiently, surely, 
fully charging any radio battery 
over-night for a few cents. 73 
ampere capacity. Pays for itself 
in six months. Guaranteed one 
year. 


Write for circular and dealer's name 


APCO MFG. CO. 
Baker Street, Providence, R. 1 


apco BALRGERS 


Batteries 


Sor 


How to Become a Successful Electrician 


The Home Workshop] 


sanuary, 1925 


Mason Jar Is Cheap Protector 
for Exposed Electric Light 
HE simplest and cheapest way to pro- 
sed sitnation 

ole 


tak 


jquare 


tightly and held with a few small nails 
Inside the cap is placed « thin block, to 
which the keyless porcelain socket ix fax 
tened. 

Holes are drilled through the three 
parts to take the electric wires, and the 
‘whole is fastened in place with nails or 
screws. The wires are connected, the 

Jason jar nerowed 


A maton, ti vartly 
split, point ened, makes a 
good pair of tweezers for removing par- 
ticles, and expecially turned eyelashes, 
from the eye, 


Dressing Up Your Radio Receiver 
(Continued from page 90) 


and wherever a wire joined another wire, 
we used solder tees. Although it required 
searching around to buy them, we ob- 
tained nickel-plated soldering lugs and 
tees to match the bus bar. 

Instead of using a piece of packing case 
for « hasebourd, we used a highly finished 
piece of clear ‘wood. Instead of brass 
‘brackets, we made brackets from an old 
aluminum coffee-pot and polished them to 
look like nickel plate. 

‘After the set was wired, we tested it, 
“shot all the trouble,” and then put it in 
our cabinet. We drilled the rear of the 
‘cabinet and sot in “key socket bushings” 
to lead our battery and aerial wires 
through, and screwed on the panel with 
nickel-plated oval-headed countersunk 
screws (14 in., No. 5), and didn’t let the 
screwdriver slip once! 

Dad’s set is now three months old. We 
are up in the attic eve cht with the 
“superhet," listening to the distant sta- 
tions, but we have a little secret. | One 
night after a dance we tried out Dad’s set 
for distance, and would you believe it— 
we had a station that our “‘superhet” gets 
about once a year. So good workmanship 
counts in efficiency as well as in looks. 
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“Unie GREATER Oeutrodyne 


Aids in Threading Needle 


ee es | EAGLE 


in threading the 


fede tare |p cRalanced -—Receivern. 


machine, I attached 
a flashlight to 
the arm of the 
machine head, as 


CTIONS of nore cnn 
SrcrroNs oes a tcaaate tet | "For Buying 1 ta By 


surprising he The New Model B aly peau avon: hon 
rae Sat Reco cot nares meta 
hoe Ea 
whuehe 


Radiator Furnishes Heat and 
Increases Hot-Water Supply 


'O PROVIDE additional heat in the | jenn 
hathroom and at the same time in- 


e oa Dae 
(PrP i ye. 
bode the st hes 


PTE 
agg 7 


Taolelans 


s Write for Literature MLUTRODY 
cutting off the heat z ey 


Sect phmctrcul |, Price $100 AGLE S&S) RADIO CO. 


not to place the valve where it would cut | EAGuE m= Amisan wean . 
‘off the supply from the water main to the | =ale’ mieryscfcurer, 26 Boyden Place BEWARE, R-2 
G. A. Le 
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[the Home Workshop 


January, 1925 


WET CELLARS MADE DRY 


HIGH SCHOOL 
COURSE IN 


fact, exe 
cali a worth 
id High School train- 
Fog on cate hor to aucsed in 
face of this handicap. 

fan remove it Let the American 
Sthtoot help you. 


FIT YOURSELF FoR A 


BIG FUTURE This course, 
‘which has been prepared by some of 
America's leading professors, will 
broaden your mind, and make you 
‘keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
‘covers all subjects given ina resident 
‘school and meets all requirements of 
@ High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
‘Most people idie away fifty hours a 
week. Probably you do. Use only 
‘one-fifth of your wasted hours for 
‘study and you can remove your 
resent handicap within two years. 
‘You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin. 


American School 
Dents 1-173 
Drexel Ave. and 58th St.» Chicade 
‘American School 
Devts 1-175" Dresal Ave, & 58th St Chiege 
[Send me fll information en the subject checked 
Sahel lp me win asco 


ariel 
re 


Turning Off a Water-Heater 
from a Distance 
By W. W. Michaux 


BX, DRESSING a button in the bath- 
room I can tun off the gas water 


was installed for $2. 
steps and much gas, 


jrmer th 
the curre 
regular 
in place of the tran 


former and would give equally good 
results. 

T bent one end of a 6-in. length of flat 
fron at right angles, beveled it off, and 
filed a small noteh in it. A coilspring was 
fastened to the other end and the piece 
‘was fastened to the gas cut-off lever, as 
shown above. 

‘The coilapring holds the lever in the 
cut-off position until it is turned on by 
hand, when the notch in the beveled end 
of the iron strip is hooked in a small flat 
spring attached to the bell board. When 
sufficient water has been heated, the 
button in either the bathroom or the 
kitchen is pressed. This causes the 
clapper of the bell to vibrate and hit the 
flat spring, jarring ly to release 
‘the notch in the flat iron st 
the spring pulls the lever to the off posi 
tion, shutting off the gas. 


Broken Type Cleans Bottles 


‘0 CLEAN dirty jboptles ben other 
methods {5 ifm a. print 
stops uanfcbefaa Pm “a 
iLaprintasmall plecesFylace Ybem in the 
feasio be cleanfa wikuomd hot water, 
or tedue fog. padlehalce well. ‘The herp 
igecpot tbe Ayipe will Toosen hard and 


‘GpHorn deposits more quickly than lead 
shot and may be used over and over 
again.—H. L. W. 


from the Inside! 


MAKE and keep your cellar dry 
by. filling cracks. and’ coatin 
concrete or brick walls and floor wi 
Smooth-On No. 7. Excellent also for 
‘waterproofing "garage, stable 


tains, duck ponds, swimming. pools 


cana. the work 
‘No. Fie the omy 


Can also be Inid in a thicker layer 
cover worn wooden floor for concrete 
effect and watertight surface that is 
‘easly washed and kept free from odors 


Sold in $ ond 10, cons 
‘and 25, 50 and 10046, kegs. 
Write for Prices and FREE BOOKLET 

SMOOTH-ON 
MFG. CO. 
Dept 60 
ST Communipaw Ave 
JERSEY CITY, N. J. 


2-Yr. Guarantee Bond in Writing 
With cach World Storage Battery 
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Sturdy Pedestals and Smoking 
Stand Built on Craft Lines 


By J.T. Garver 
HE characteristic stu of 
these Dutch ergft ‘and 

smoking stand will ajeal 


or boy who likes 
While oak or wi 


i in. thick, 4 in. wide and 


4 uprights, 3 
fl ¢ 


1 
~~ ms | 


Tow) 


ftruetiontbe- | 


Jowes 


sisisisisisisisi sl 


po gecessen 


sf 
Shey 


Paria 


2 ft. 7M in. long: 1 standard, 134 in. 
‘square and 2 ft. 64; in. long; 1 eight-sided 
top piece, laid out in a 11!¢in. circle, 
44 in. thick; dowels, finishing nails, glue 
and screws. 

‘When one upright has been laid out as 
shown, it may be used as a templet for the | 
others, ax well as the uprights of the other 
‘two stands shown. 

‘After the top has been cut out, find the 
center on the under side by drawing cross 
lines and mark the position of the stan- 
dard. After placing the dowels in the 
standard, mark and bore corresponding 
holes in the top, being careful not to go 
clear through. With the standard and top 
in position, bore four slanting holes in the 
top of the standard, countersink and after 
applying glue, make a rigid joint by 
tightening the 114-in. screws. 

(Continned on pase 126) 


—2_— — ——— 
The Home Oo | 
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(SARGENT 


PLANES 


1 
‘iiock Pi 


Aitosee 
Boneh Plane 


Built for master carpenters 
.. best for home workshops 


SARGENT Planes have been 
used for years on construc- 
tion work from one end of 
the country to the other. 


You need the two types 
shown above. The larger is 
the Sargent Auto-Set Bench 
Plane. ‘The auto-set feature 


They are fashioned from 
finest metals, perfectly 
finished and easily adjusted. 
They are designed to make 
short work of the hardest 
jobs, to stand up under the 
strain of constant usage. Yet 
they are so moderate in cost 
that they should be on every 


permits the chromium steel 
cutter to be removed for 
whetting and replaced with- 
out changing original adjust- 
mae ee Sargent Steel 
Block Plane is great for 
smaller jobs and cross-grain 
or knotty surfaces. See both 
at your hardware dealer's 


home or school work-bench. and write for booklet, 


SARGENT & COMPANY, 
50 Water Str 


Manufacturers 
New Haven, Conn, 


PLAY A TUNE IN 
10 MINUTES! E a Sy 
etd 


a STK nt bt 1, che | 


ee 


7G 


ALOG T, 
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Inside for 


You 


So Natural You Want to Look 


POPULAR SCIENCE MONTHLY 


the Performers! 


be genuinely surprised at the full, round, musical 


tone of this new Cabinet Audiophone. 


Is 


voice” is not a ph 
Jeetromagnetic device that 
erful tones, yet is as sensitive us any | 

For distance “fishing, 


unit, It is an adjustable 
es pleasing quality to the 

id speaker 
‘or for volume on con- 


certs, it gives you radio at its best. 


oy mahogat 
‘of radio set or 
dealer's. 

and $12.50, 


Sine 17x 10_x 10% jus right for 
$90.00 at_ your 


‘Other Auhophotes’ at #2500, #9000, 81500 


‘The Bristol Company, Waterbury, Conn. 


At last! a 100/, 
Woodworker 
Only $225.0 


compete with motor 


rapeient as 
PS 
Bt ii kh te = 
ust the machine for your hore a 
‘the cabinet maker—nowelty and 
er=-special furniture buikder-— 
ie farmer Who. makes his own 
wcities te, "No end ts 
‘Complete, or without motor and at- 
tachments to ule your needs: 


Bristol AUDIOPHONE 


LOUDSPEAK 


} weoowoniana|| MACHINES 


FREE 


Greatest Catalog 
of Radio 


s. 
Five Tube Licensed Neutrodyne 
(One Tube Cockaday 


it Tube Seperbetercd : 
Ose Tube Refers 


RANDOLPH RADIO CORP. 
159 N_UNION AV, SIREN CHICAGO, IL 


Janvary, 1925, 


| garage. They are fitted for freeing en- 


‘the Home Workshop: 


Wire Brushes Made Quickly 
from Rolled-Up Netting 


WIE brushes are exceedingly useful 
tools in every home, workshop and 


gines from dust, dirt and carbon, remov- 
ing paint and varnish, seraping insulation 
from wire, scouring pots and pans in the 
kitehen, taking off caked mud from run~ 
ning gears of autos, cleaning files, and 
many other purposes. 

Ai se brushes may be made easily at 


sf Uilg expen. The brash proper it 
Ay clo 0. str rallegfor 
olged hae desired” Thd a1 of 


ag wing tp te riet 
vend Aisefill Brushes’ 
Ayip con! ian pull 
handle for the short round tyrus! 
brush part is a long strip of w 
about 11 in. wide, Handle and nob are 


/ 


rushes, 
‘et needed 


ROLLS OF WIRE NETTING 


Four types of homemade 
Many thers eas be prepa 


connected together by a strip of metal, 
which is soldered to the brush and held 
swith small screws or brads to the handle, 
‘The method of making the other brushes 
is obvious. The wire cloth should be of a 
mesh to suit the work in hand.—S. W. B. 


(Ce from pose 127) 
Aiter applying glue to the inside edges, 
fasten the four uprights to the standard 


with long finishing nails. ‘Toenail at the 
bottom. Set the nai 
with glue, 

Pedestal B 
thickness of the uprights, which are 134 
in, and the faces of the inside standard, 
which are 234 in. The top is 134 in. 
thick and is laid out on a 12-in. cirel 

‘The smoking stand, C, is constructed 
about a center standard’ 1 in. wide on 
its three sides. ‘The top may be round 
‘or hexagonal, 6 to 8 in, in diameter, and 


34 to 1 in. thick. 
‘The wood should be well sanded and all 
edges chamfered before finishing. A bog 


or weathered-oak dye is recommended, 
followed by a light filler and a flat varnish 
or wax well rubbed. 
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he Home Workshop 


Unique Safety Lock Opened by 
a Key Made of Bent Wire 


FFOR the door of = boy's room, the 
safety lock illustrated may be made 
cheaply and easily. It eannot be picked 
by any one who is not in the secret and it 
will hold the door against anything but 
extreme violence. 

‘This is also a good lock for a chest, 

cep-ho} 


The 
Yen rom 


ott, its 


‘gages a U-shaped opening, also made of 
iron, or an iron plate and two wooden 
spacers. 

‘The keyhole is placed any distance 
below or above the bolt; 2 oF Jin. usually 
is sufficient. ‘The key is a very heavy 
piece of wire. Beginning at one end, bend 
14 in. at right angles, Measure from this, 
bend a distance corresponding to that 
from the bottom of the keyhole to the 
center hole of the bolt, Make a right- 
angle bend at this point. Leave 1 or 2 in. 
and bend again to form a conventional 
key handle, 

‘To open or close the lock, insert the key, 
turn the end upward toward the bolt, pull 
the wire toward you, and feel for one of 
tthe holes in the bolt: When the end en- 
rages a hole, turn the wire like an ordinary 
key and the lock will open or close, as the 
ease may be. 

No other piece of wire excopt the 
special key will open the lock, and no one 
will suspect the method if the work is 
done carefully.—E. B. 


FOR radio material, see “Dress- 
ing Up Your Radio Receiver.” 
piss, and the regular Rado | 


pc as 


Department 
“BUILDING 
will appear next month. 


Engineers developed this Special 
panel material for radio ONLY 


stock tees, two kinds, Blac and Ma- 
ite. universally by dealers 
who know radio, Better performance 
will make it worth your while to ask 
for it by name, and to look for the 
‘name on the envelope and the stamp 
fon the panel. 


ratory tests conclusively prove highest 
insulating characteristics. In the set 
you build, it may give you just that 
‘extra energy needed to tune in a dis- 
tant sation. “When you see Radion i 
a ready-built set, it is usually an 

dence of general good quality in thet 


"Fhe beni, high plied nish of 
Radion keeps out ‘dire and moisture, 
which even in little particles on the 
surface, sometimes cause short circuits 
fand reduce good reception, 

Radion is the easier pane! material to 
dill, cut and saw. There are eighteen 


Send for Booklet 


Radion dials to match, also sockets, 


s 
ie 
Reece en 
Peers 

Si nee eure, 


AMERICAN HARD RUBBER COMPANY 
11 Mercer St., New York City 


Chicago Ofices Con 


1y Hoiding 
Coast Agents Goodyear Rubber Go., San Prancisco—Portland 


RaDION | 


The Supreme Insulution 
° PANELS 


Dials, Sockets, Binding Post Panels, Ete. 


NEW VEST POCKET 


ADDING MACHINE 


LAG ENT Sheet 


i 
Beet mae 
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. 
WurULiIzER 


A Small Boring Tool I Har 
Couldn’t Play a Note— imalvound Useful 


Now Makes $1] ()()00, Vitis teri te 
~ ‘small holes oF aap igh job. 


‘a week Te delay an 
Wiccan [pay be 
i (pated iskt 
‘The body] and [head 


—Sensitive 
—Selective 
—Ruggedly Enduring 


= 2 
Ne ‘is mpl shel fr wth sal 


oving end threading toala made of del rod 


RRR cmcaco New yore 


wea, The teres ¥ then | 
cut'with forming. tool nthe shaper. 5 ” 

Mil the piece forthe head to the cor- T SHOUT’ 
rect width and depth and lamp ito the “ewe 
Brady driling through the two parts for 
the rivets "A hole fe drilled and tapped 
in'uhe top of the head for the setacrw 
‘Therivets then are headed and the holder 
is ready for use. 

Boring bars and threading tools may 
be made of drill rod from }4 to 34 in. in 
Alameter for use ina holder of thin sie — 
Haney B. Race, Rutland, Ve 


i 
i 


Ly 
id 


Prizes Offered for Photos 
of Labor-Saving Tools 


“[T_ COMES in very, handy man 
‘work shout the tool. 
reader 


i 


a 
Fi Hl 


i 


room.” writes Harry E. Rice. « 
Of Porutan Science Mosrratcy, in re- 
bed above 


E COMFORTABLE 


bl 


Beaca 
vit Base, 


(Bi 


iption 
irpose, 


fe the Editor, Baier Shop Methods 
Morruty, 250 Fourth Avenue, New 
York. For each photograph avail 
Ublefor publication, Porutar Science 
Morr will pay four dollars. 


Ti, Tix Rasps Worker Co 
nt wa a endo oe tael advertisement slgnitien the approval of the INSTITUTE OF STANDARDS. See pare 31. 
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Better Shop Methods 


Sine Bar and Parallel Aid in 
Accurate Tool Work 


SINE be accuracy is depgndent 


‘of tool steel hardened 
‘The buttons, 


‘The sine bar is used in conjunction with 
vpecial” equare cast-iron parallel “block 


which are both the same size, are hardened | 
also and ground. Each is held in place 
with a short pin that screws into the cen- 
ter. Holes are drilled and tapped in each | 

for locking the buttons in 
P tscrew. 

‘The square, cast-iron parallel is used 
conjunction with this sine bar. It 
planed square all around and then ground 
to size. A series of holes is drilled and 
tapped in one side and the bar is fastened 
to the parallel with a single screw and 
washer. Gage blocks can be used to best 
advantage for setting the angle. 

The sine bar and parallel make a con- 
venient set for a toolmaker working on 
fine tool and gage work.—H. L. W. 


Simple Pipe-Bending Fixture 


AN EFFICIENT pipe-bending fixture 
that can be cheaply constructed is 


easraigon gas. 
ee 
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‘Thomas A. Edison and Charles P. Steinmetz in the Schenectady laboratories 


(of the General 


great, unselfish soul 
Forgets himself into 
immortal 


Company, where Dr. Steinmets did his great work, 


Steinmetz 


The spirit of Dr. Steinmetz 
kept his frail body alive. It 
clothed him with surpassing 
power; he tamed the lightning 
and discharged the first artifi- 
cial thunderbolt. 


Great honors came to him, 
yet he will be remembered 
not for what he received, but 
for what he gave. Humanity 
will share forever in the profit 
of his research. This is the 
reward of the scientist, this 
is enduring glory. 


GENERAL ELECTRIC 


madeas detailed. Each former is fastened 


“WONDER” COLD PIPE,| 
‘TUBING & SAR BENDERS| 


AMERICAN PIPE BENDING MACHINE CO. 


to the base with 2 countersunk head 


screws. ‘The stops are riveted to the 
tinder side of the formers. 

"The levers may be any suitable length, 
bout short levers are preferable ifthe fix- 
ture is to be carried from place to place 
Additional leverage can be had by using 
pipe extension 


When Shown in the RIGHT WAY 
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EasytoDraw Cartoons 


‘THE W. L EVANS SCHOOL OF CARTOONING 
Cleveland, Ohta 
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[Better Shop Method 


Special Tool-Holder Aids in 
Many Boring Jobs 
| vee ‘are times in the small shop | 
‘when itis difficult to find a machine 
| to doa boring job quickly. In order to 
make tse of a milling machine or a lathe 
{or this class of work, the boring tool- 


holder illustrated is useful. At the same 
ier to make than 


the 
ie farfenego the 
his le and 


‘ewed to the lathe or 
milling-machine spindle. 

‘Two castings ahd a screw with an ad- 
justing knob are required; a single pat- 


SPINDLE 


132 


BORING TOOL 


tern will answer for both castings. The 
back casting is bored and tapped to suit 
the spindle on which it is to be used. It is 
dovetailed to a neat sliding fit with a 
front, or tool, casting. 

‘The boas on the front casting should 
have either a round or square hole for the 
‘cutting tool, which is held in place by « 
setscrew, A \G- or 3¢-in. screw is used for 
adjustments and the end of the front 
‘casting is tapped to suit it. 

‘To assist in setting the tool, inch marks 
may be marked on both the castings. 
Start at the center line and mark away 
from the knob end.—P. N. 


Bench Vise Used in Milling 


| CONE the simplest ways to ue a el 
for milling is that illustrated, which 
sn method used in a small Washington, 
D. C., repair shop. 

‘A small bench vise is bolted temporarily 
to the saddle of a lathe carriage in place of 
the toolpost. ‘The work is clamped in the 
vise jaws and the tool is fixed in the lathe 


it ae wild 


Zezuent 440 WDURTRAL GOURSES, 


Kec are 


COMPLETE OUTFIT 


SAW TABLE 


ieee danae $0 geet 
Itceyehaeaes bere tt 


Naxowane 
ekDoUanTERS 


JL J. DEVITT ii 


1101-1112 South tnd Street, Philadelphia, Pa, 


svindle 
\d eit ae 
Practically 
be made by 


sifting the position of the 
‘work in the vise and using the feeds of the 
lathe carriage. 


© This seal on a radio oF tool advertisement signiies the approval of the INSTIT! 
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Better Shop Methods 


Adjustable Angle Plate for Use 
on Surface Grinder 


HE cast-iron angle plate illustrated i 
for use on a surface grinder in, 


tool and gage work. It m 

chined and ground ageuratel 
Thesflate/will yivel tf ther 

thréyaan fe of aff dees 


‘This angle plate will ewivel on either 
fide through an" are of 43" degrees 


held on the magnetic chuck of the grinder 
or fastened to the table with a bolt. 
Four accurately located holes are 
drilled in the top surface for pushpins, so 
| that work placed agninst the pins ean be 
removed and, if necessary, replaced in the 
same position. The pins are ¢-in. drill 
nd should be a push fit in the holes, 
‘clamped on the angle plate. 


Box Tool-Holder for Tailstock 


JN, QUANTITY production on small 
ids, screws, dowels, and a large 

variety of other’ work from cold- 

rolled steel and brass stock in 

the time lost in malking tool cl 


Cuvee Pica por 
EUPTOR — yeG habe 
Myke stubs ars 


Borate 


CUTTING 


low the toot-holder is wed and sectional 
‘Seta showing simplicity of eoestruction 


quently some simple and direct means to 
set up tools jointly is available. 

‘An example of a tool set-up for brass 
studs is illustrated. The feature is a 
| simple box tool-holder for mounting two 

| tools in the tailstock. One end has a 
taper shank and the other is eylindrieal in 
shape, with two transverse slots to accom- 
modate two turning tools, these being 
held by setserews. 


turning work within the eapacity of the 

| circular opening. At the rear of the tools 
is a simple stop adjusted by adding 
washers under the serew head.—A. G. 


FOUR TUBES—ONLY ONE DIAL 


| JADIO is revolutionized by this 
| new receiver! A four-tube set 


hose loudspeaker rangeis practi- 
ally unlimited. Exquisite, na 

tupl tone Exreme spaitivnce and 
Selectivity, And extremely simple opera- 
ioo—aingle dial ont. 

Built as only Paragon sets have been 
built in the past. But basically new, 
employing the new non-radiating Para 
ddyne Giresit. And one third the price 
you would expect to pay 

The new Paragon line includes the 
new PARAGON TWO, $27.50, « wo 
tube set of excellent loudspeaker tone 
and. ‘volume from stations within 
moderate radius, And the new PARA- 
GON THREE, $48.50, an exceptionally 
sensitiv, fine-toned, three-tube receiver 

Ask your radio dealer to show you 
these now receivers. 


E. C. ATKINS & CO., Ine. 
Dept. D-20 “Indianapolis, 


SELL RADIO SETS 
PARTS, BATTERIES, ETC. 


Rig mosey can be made. Write for our 
complete big catalog and particulars —FREEL 
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Better Shop Method: 


Old Bill’s Creed 


“Here is the Ideal 
Rheostat for all Tubes” 


| J —antheougherolnow. He 


fetical ts 
severhnowm. 
tee for ad: 


barn 
"nd one 


“the ener y 
lect Gy | | netieve, to the work done in my 
fie H Shop, in the firm Tam working for, 
and iniay ability to obtain the greatest aes 
ble production with the tools and Ree cy oe Bea 
a 


facilities provided. 

Tevernieallthe way butte 
coterie iin 
ccnkeentsee 


MARSHALL, ELUCTRIC. 
COMPANY 
a3 Lean. 


i fe La, Mo 


Is upord my 
‘determination to succeed. 

[believe in boosting, not in knocking: 
in sailing, not in frowning or making 
alibis; and in Initiative, not in waiting 
to be told what should ‘be done, 


[ believe that T should study my job 
cure sd my men and know both thoroughly 
hey yeaa cainee, that T should give every man a squal 
Cn galeaetiad eal, including my employer. 


= eis wo ceme| ales Agents 
ditties doug 
‘extra time when occasion demands it. WANTED ! 


joie: Sat | 1 will meet obstacles with a smile and 
SEAS | aut my way encough them. Make 
I will have the courage to face all it 
aca sie soarete os eee Big Money 
iCal a ea RS) Write at Once? 


Prepare myself to overcome any that I 


may mest sel OLIVER 


I believe that goodwill is to bd found OIL-GAS BURNERS 
Wonderful Invention Every Housewife Wants 


air traereetnn 
epee teehee 
Sine hanna 
ra 


Testing a Machinist's Square 
NE of the sim PARALLEL SDE 
plest and 2 

quickest ways of 

testing the accu 
racy of & machin- 
ists try-equare is 
by means of an 
accurate parallel 
sp clamped to FE 

x an angle iron as 
t oath te fe iMlustrated. Place _ 


Sethi ea etc beam the angle fron on 


on all about the sens 
ind about the Oliver 


Big Chance for Men Alert to Opportunities 
re than 200,000 Olivers are in une, 
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Bettcr Shop Meth ods 


Universal Milling - Ma¢hine 
Punch for Laying Out Work 


MILLING MACHINE ARBOR, 


/ nGTATING DISK 
F nofarine spins 
PONGH 


isk AND STUD 
Wont piece 


‘This punch server for 
ferring. points. Ia miling machine layouts 
"THE punch illustrated, which is at- | 

tached to the arbor’ of a milling 
machine, is a universal tool for laying out 
‘work that has been set up for milling oper- 
ations, It is used for center punching 
the location of holes, transferring these 
marks to opposite points, and similar pur- 
pores, The punch may be set at any 
angle quite accurately by means of the 
neale on the body of the tool.—HeNRY 
8. Lanapy, New Haven, Conn, 


Special Hanging Tongs Speed 
Work of Case-Hardening 
HEN only one end or a fart 


Sara 
eo 


spystiNe 
Star 


en 
to be 


and a sliding link. 
‘The hook fastens 
into one of a series 
of holes drilled in a 
length of 1 by 1 
in. iron, and this 
piece is hung from 
another length of 
fron. An elongated 
, slot allows the 
lower piece to be 


hardened is 
gripped in the 
tongs by means of 
the link. If two 
airs of tongs are 
made, one piece 
may be heated while the other is being 


Work is held st pro 
per depts in ed Bath 


dipped or tempered. 


LAR SCIENCE MONTHLY 


FRESHMA| | 


It’s Easy to Build 


a five tube radio frequency receiver when 
you use the Freshman Masterpiece Kit 


TUNED RADIO FREQUENCY KIT 


ici nor | FRESHM, E 
esctuiee | AASTERPIEG [a 


No Neutralizing or 
Balancing Condensers Required 


when you build with this kit to produce « radio frequency receiver 

Sil bclog in even the most distant statione with the voleme and cri af 
selective that stations can be brought in day alter day” at the same 

dial settings. "A set that will be the equal, if not the superior, to any 3 tube 

receiver on the market, and what's more, its extremely simple to operate, 


Kit consists of 3 Masterpiece Tuned Radio Fre- 
quency Units carefully matched. and balanced, 

mplete with wiring diagram and instructions $ 50 
for building any'S tube tuned radio frequency re- 

Reeth also drilling template for proper 

mounting 


Each and every Freshman Masterpiece Coil bears a serial number and Tra. 
‘mark—our guarantee of electrical and mechanical perfection, Every genuine 
Freshman Collis made of specially insulated wire to prevent short-cireulting, 40 
‘often caused by inferior cols. For your protection demand only the genuine 
‘At your dealer's, otherwise send purchase price and you will be nipped without 
further charge. 


Chas. Freshman Co., Inc., 5 ¥"T'o 8X 
[ — 2 


ses 
es 
LALENI DE: ay cat 


ESeeyattscegy "oes Fits Wenn Orcas 1608: 


waterproof 
fireproof 
resilient 
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PATENTS— 
and Patents 


is not unusual to find an in- 
ventor who believes that the 
degree of protection afforded 
by a patent depends upon the 
merit of the invention. 
Such is not the fact. 
‘The strength of a patent lies in 
the breadth of the claims that 
have been allowed by the Pat- 
ent Office. Thesein turndepend 
upon the care and skill with 
which they have been prepared 
and prosecuted by the patent 
attorney, 
‘Trademarks are even more val- 
uable than patents in many 
ceases, It is essential that their 
istry be placed in expert 
hands, 
‘The standing of Munn & Co., 
identified with the publication 
of the "Scientific American,’ 
hasbeen earned in acontinuous 
practice of nearly eighty years 
before the Patent Office. The 
facilitieaand resources they have 
accumulated in that time are at 
the disposal of individuals and 
business houses at fees that are 
ynscientious 


{683 Woolworth Bldg. New York City 
522 Selene American Blig- 
‘Wathiagton, D.C. 

411 Tower Bldg, Chiengo, I. 

364 Hobert Bldg. Sam Fraoeiacoy Cal, 
219'Van Nuys Bidgn Low Ameles, Cal. 

Patent 


PATENTS i: 


Handbook of iatrctions, "How Protect Io] 


RH. FRAVEL, Patent Lawyer 
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Better Shop Methods 
Sliding Washers Serve as 
Counters for Tally Rack 


HEN drawing gasoline from storage 
tanks Aor motor vehicles, an accu- 


DIAM 


CASHo«KCREDIT 


ATCHES 


ei bt 
wt 


near the gasoline pump. A number of 
iron washers, representing the number of 
gallons in the tank, are placed on this rod. 
‘To simplify the ‘counting, every fifth 
washer is of larger outside diameter. 

‘One washer is moved on the rod for each 
gallon of gasoline drawn out. The storo- 
keeper then ean tell 


LOFTIS BR 


tsi 


How to Repair the Worn Rack 
on a Power Hacksaw 


HE rack on almost any power hack- 
saw that has been in use for scme | 

time will be found to be worn down so | 

that it is very difficult to get the ratchet | 

‘on the vise jaw to catch in the rack, 

The ratchet generally will be worn off 

intil the handle sags enough to allow 

it to strike on the metal frame with each 

turn, which also raises the dog until it 


slips out of the 


rack. | 
Since the rack | 
Avrepaired rack, 


fs an integral part | 
of the vise, it is 
‘usually considered 
impracticable to 
attempt a repair. However, two saws 
hhave been fixed 
ye castihg of| 
shgber an 
leavipe tyr Hot. 
lida id_g bar “wf? steel Bnd 
(ce, a new bolt hole being required at 
the jaw end. 

‘The rack was cut longer than the old 
‘one, a8 shown, so that the end bolt in the 
frame could be used. Because it had been 
worn blunt, it was necessary to forge the 
end of the ratchet to a better point.— 
Haroun E. Bexsop 


Smoothing a Lathe Center 


JN_ SMALL shops where there is no 
center grinding attachment, much 
time can be saved when a lathe center 
becomes rough through running hot, by 
placing a little powdered emery on’ the 


|" IN YOUR HOME| 
Our 


‘on the center, the method serves well in | 
| an emergency, in fact, it will be some | 
time hefore it becomes necessary to anneal 


center before the next jol . 

C ees mater up 

| against ¢ ¢ the emery’ will grind a 

all on onside. ‘While this leaves a ring | A 
oe 
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Ss _» — > Se 
HRVENTORS: ei YOUR IDE ee oe WRITE FOR THESE ~~ REE BOOKS : 
NV 


LX aes 


f; T Y Pio novela 


ANY NEW article, machine, design or improvement thereof, or any combination 


of parts or improvements in any known article which increases its efficiency or 
usefulness, may be patented, if it involves invention, 


If You Have Any New Ideas 


which you feel are useful, practical and novel, take prompt action to protect your 
rights. If you have invented any new machine or new combination of parts or 
improvement, or any new design or process, send drawing, model or de- 
scription of it for information as to procedure to secure protection. 


and thorough attention is give "a case. I offer you efficient, reliable and 
prompt service—based upon practical experience. Highest references. No 
charge for above information. 
today for free books, “How to Obtain a Patent” and “Inven-/ 
nd blank form “Record of Inv ™ 
you much 
and effort. Se My practice is devoted exclasively 10 
United States and Foreign Patents and Trade Marks. Write me freely, frankly and with full confidence; 
it is very probable that I can help you. 
Use the Coupon attached, and immediately upon its receipt I shall send you the form Record of 
Invention to be returned to me with drawing, description or model of your idea; promptly upon re- 
ceiving your idea I shall w ou as to procedure and costs. 


CLARENCE A. O’BRIEN 


REGISTERED PATENT LAWYER 


Member of Bar of Court of Appeals, District of Columbia, United States Court of Claims; Supreme Court of 
United States, Supreme Court District of Colum! 
PRACTICE CONFINED TO PATENTS, TRADE MARKS AND COPYRIGHTS 


--FREE COUPON 


A. O'BRIEN, REGISTERED PATENT LAWYER 
GLARENCE A EN, 


Patent Office, Washington, D. C. 
Please send me your free books, “How to Obtain a Patent” and “Invention and Industry” and blank form, “Record 
of Invention,” without any obligation on my part. 


Name. 
Address... 


iT OR PRINT NAME CLEARLY. 
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tobacco that 
never changes, 
ldeposes Mr. Bruce 


Mr. Bruce doesn’t know of the eternal 
vigilance that its makers exercise to keep, 
“good old Edgeworth” unchanged in 
Jquality. But it is our conviction that a 
Iman buys the next tin of Edgeworth be- 
‘because he liked the one before it. 
‘Therefore, it is up to us to see that he 
gets what he is trying to buy—"‘more of 
‘the same.’ 

And Mr, Bruce is well qualified to 
point. He tells us that he 


‘Let's see—that’s something like 1461 
tins for Mr. Bruce, according to our office 


ealculator. But Mr. Bruce's own letter 
will be more interesting than our com- 
ments, Here it 


SRA oh, 


Meqarn Larus and Bro. Co. 
Kichmondy Va. 


cen using Edgeworth ance 1916 
it the best pe talbucen oe the 


‘Vines very truly, 
dy Fe Ke Bee, 
Tiané s9ih See 


Let us send you free 
samples of Edgeworth 
so that you may put 

it to the pipe 
test. 


Write your 
name and ad- 
dress to Larus & 
Brother "Com- 
pany, 101 South 
‘2ist Street,Rich- 
mond, Va. 

Edgeworth is 
sold in various 
‘sizes to suit the 
needs and means of all purchasers. Both 
Edgeworth Plug Slice and Ready-Rubbed 
are packed in small, pocket-size packages, 
in handsome humidors holding « pound, 
and also in several handy in-between 
sizes. 

‘We'll be grateful for the name and ad 
dress of your tobacco dealer, too, if you 
care to add them. 

To Retail Tobaceo Merchante! If your 
ober cannot supply you with Edge- 
worth, Larus & Brother Company will 
gladly send you prepaid by parcel post a 
‘One- oF two-dozen carton of any sie of 
‘Edgeworth Plug Slice or Ready-Rubbed 
Be same price you would pay the 
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Better Shop Methods 


How to Handle Rush Repairs 
anand on 


dimensions (Fig. 4). He showed Old Bill 
that he had his center line exactly in the 
middle of the two finished faces. 

“Now let us transfer a center line to the 
planed surface, Bob,” Old Bill said. He 
took a long straightedge and two squares, 
‘as shown in Fig. 5, and drew a line on one 
of the planed faces. 

“We could take a square and make a 
line at right angles to this one, but I had 
rather do it with the dividers, for we are 
not taking such a chance on something 
slipping,” Old Bill continued. 

‘Then’ he took the dividers, and drew 
arcs on the ends of the jaws, using as a 
center a point C (Fig. 6) on the center line 
that he had just drawn. ‘Then he drew 
another are on each of the jaws, using as 
‘center the point D, that he had made in 
the beginning. 


E MEASURED from the inside of 

the cored recess in the casting and 
located the point F (Fig. 7), which is the 
center line of the pinhole. 

“Set up the casting #0 that, you can 
plane off the ends of the jaws,” he said. 
“Use these two points E, that we have 
just made to set up by, and plane off the 
fends so that they are the finished dis- 
tance G (Fig. 8) from the center of the 
pinhole. Be absolutely sure that you have 
the set-up right and that the planer cuts 
squarely down the face. Check it up 
‘again before you take the final cut, and 
don’t plane off the marks B. Make some 
more, if you have to take off that much, 
for we want to be able to know that we are 
right.” 

Somehow or other a good many of the 
machinists in the shop seemed to have 
Dusiness around that planer this morn- 
ing. ‘They wanted a bolt, or a tool- 
holder, or admitted that they just wanted | 
to wateh Old Bill lay out the job. 

“'Hte gets those lines drawn just where | 
he wanted them the first time,” one of the 
interested onlookers said to Bi 

“I saw Conley laying it out,” another | 
observe, and he did not plane that end | 
off at al 

He said that he could do it quicker in 
the lathe," the frst answered. 

Maybe he could, but he didn’t get 
that far!” Bob laughed, and went on with 
| his work. 

‘When Old Bill returned, he was leading | 
a couple of men with a truck. ‘They were | 
bringing up a big angle plate that was 
kept in the toolroom to protect it against 
damage. 

“Now, Bob,” he said. “You have 
come to a very particular part of the job. 
Set up the angle plate on the table, and 
line it up with the stroke. Bolt the cross- 
head to it so that you ean plane the sur- 
face where the gibs fit on. Put the bolt 
through one side of the pinhole and leave 
the other side open so that you can put 
in a block of wood and find the center 
again. Get the angle that these faces 
make with the ends of the jaws, and care- 
fally set up the casting. If you make 3 
little error, there is a chance of correcting 
it, but we don't want any error at all. 


PATENTS 


(Contiened on tase 13 


January, 1925 


U.S. @ PATENTS 


EN e his FoR 


DON'T LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 


Sr eon 


‘0 the Man With an Idea 


1 offer a most comprehensive, ex- 
perience, ellicient service tor his 
rom. legal protection and. (he 
evelopment of his proposition. 


navice dandy fursabed wit 

perience and familiarity 

‘ation arts, frequently enable’ we 
yy ‘beluce they 


RICH. RD, B. OWEN 


guest nerenences 
Ten ResvLTE 


(G44 G Strect N. W., Washington, D.C 
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Better Shop Methods 


How to Handle Rush Repairs 
(Continued from page 138) 
Put a jack under the boss end, and brace 
the other end to the table so that it will 
not move. Put on some other clamps, if 
you think it necessary. Get the distance 
H (Fig. 9) from the old one, and make 


‘Then we shall be ready for the lathe.” 
TW. 


'S just a little bit after the usual | 


casting to the lathe, But he kept on 
‘working, for he knew that Old Bill wanted 
some overtime put in, He put the planed 
ends of the jaws up against the faceplate 
with a thickness of paper between to pre- 
vent slipping. He found a long rod and 
put a clamp through the pinhole so that 
with his long rod all the way through the 
le he could pull the casting up tight 

inst the faceplate, 
‘When Old Bill came up, Bob was setting 
the casting from the edge of the faceplate, 
using his finished surfaces to measure 
from (Fig, 10). 

“This faceplate runs true,” Bob said. 

I tried it before I put the casting up.” 

‘You had better put some clamps 

around the edges so that you will not 
have to depend entirely on friction to 
drive it,” Old Bill said. "I think that if 
you bore and chase the hole tonight, you 
will have done enough. ‘There is a mandrel | 
all ready for the crosshead; you can use 
it to fit the thread to.” 

So Bob completed his setting, and then 
carefully cleaned up the edge of the piston 
hole so that he could put up a bull center. 

“Have to go easy on this," he said to 
his helper. ‘It will be different when I 
‘ean support this end, but I don’t want to 
take any chances until then,” 

He put up his bull center and turned 
the outside of the boss. He put up a 
steady rest on the outside of the boss and 
bored out the hole. Old Bill had given 

im some good advice on how to get good 
threads, and he had not forgotten it. 
So, a little before midnight, he and his 
helper went home. 


'N THE morni 
and tried the mandrel in the thread. 
It seems to be a good fit, Bob,” he s: 
‘Take it out so that I can see the threa: 
“'T don’t think you will find any fault 


serewed the mandrel out of the hole. 
“It does look good,” Old. Bill com- 
mented. “Now get the pinhole bored s0 | 
‘that we can get the pin fitted; then put | 
the shoes on, and we shall be able to ship | 
the job today, all right.” 
Taten quickly took the casting out of 


this one like it. Be sure and check up the No charge for examin: 
setting before you finish the surface. Our Of: fi €P: tion and Instructions 


uitting time when Bob trucked the |] Your first step before disclosing or submitting your 


Old Bill came around |] We have Direct 


with that thrend,’” Bob said, as he |] Description of World’ 


our best advertisement, and wil furnish to anyone, upon request 


TRADE-MARKS 
COPYRIGHTS 


Have You An Idea? 


Protect Your Invention 


ither for entry in a prize compe- 
ion or for sale should be to write 
for our blank form 


“RECORD of INVENTION” 
This should be signed and witnessed 
and returned to us together with 
model or sketch and description of 
the invention for examination and 
instruction and to establish Evidence 
of Conception. 
No charge for the above information 


Our Four Books Mailed 


Free to Inventors 
Our Ilustrated Guide BOOK 


How to Obtain a Patent 
Contains full instructions regarding 
U.S. Patents. Our Methods, Term: 
and 100 Mecha Movements il- 
lustrated and described. 


Our Trade Mark Book 
Shows value and necessity of Trade 
Mark Protection. Information re- 
garding Trade Marks and unfair 
competition in trade. 


Our Foreign Book 


encies in Foreign Countries, and secure 


Foreign Patents in shortest time and lowest cost. 


Progress of Invention 
Most Pressing Problems by Lead- 
ing Scientists and Inventors. 


WE REGARD A SATISFIED CLIENT 


3 of clients 
1Y state for whom we have secured patent 


‘ommunications "Strictly 


Confidential. Highest ReferencesPrompt Attention Reasonable Terms 


WRITE TODAYs 


the lathe, and took down the steady rest. 
He cleaned off his faceplate and put the | 
casting back with the long bolt he had 
used before through the pinhole. 

ing to bore that hole || 
” his helper asked. 


ago,” he said. “Whenever there is a piece 


set it up and clamp it from the largest, 
diameter that you can. I am going to |ll] Name. 
(Continned on fone 140) | 


Free |VICTOR J. EVANS & CO. 


om, Patent Attorneys 


York Philadelphia Offces Pittsburgh Offices 


ido Gate nef] COUPON | Ses net ar Saas ont iat ne 


Main Offices: 760 Ninth Street, Washington, D.C. 


af work to be setup and clamped, always | I Costimear Pla send me FREE OF CHARGE your books as described. above. 
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Better Shop Methods 


How to Handle Rush Repairs _| 
Gaetan fem ie 

take a little cut off the four corners (K, | 
Fig. 11). ‘Then they will be parallel with 
the finished face of the casting, and also 
with the center line. I'will turn the cast- 
ing around so that I can put parallel 
stripe under the corners, and'then I shall 
have the supports as far out as the 
clamps 

| SPST had put the parallel under the 

| boss, 1 could easly tit it's little at one 
fide or the other. if Tdid that, T should 
not have the bole square with the center 
Tine, Then the man who will run this 
engine would wonder’ "what made his 
omen’ bramen ram bof.” 

Bob had not noticed Old Bill coming 
up, and was rather surprised when he felt 

| a hand laid on his shoulder and heard Od 
| Bil say, "1 wish that all may men would 
think things out lke that, Bob. 

When the casting was turned over, 
trued ‘up, and securely clamped, Later 
took # roughing cut through both jaws of 
the casting. Then, with his protractor, he 
‘measured the angle that the tapered hole 
mnade with the face ofthe casting. He set. 
his compound rest to this angle, and bored 
the hole, both sides of Ite "He made the 
diameter about 1/16 in, smaller than the 
old one. 


FL 
Whe Maecle Buiter 


“Thou Shalt Not Kill” 


‘THINK that this one has been bored 

‘at least once to fit a new pin,” Laten 
‘explained, "so it is larger now than when 
it was new. And it is much easier to 
make the pin fit the hole than it is to 
try to make the hole fit the pin.” 

Presently he had the hole bored to his 
satisfaction. He had taken a very fine 
and smooth cut through it. He took it 
‘out of the lathe again, and laid off the 
holes for fastening the shoes and for the 
studs that adjusted the shoes. 

‘When these holes, and the hole that 
formed the keyseat to keep the pin from 
turning, were drilled, he got the shoes and 
put them on. Old Bill had given him the 
diameter of the guides on the first little 
aketch. He set the shoes out a0 that he 
hhad just a fraction to take off. 

‘Want to keep all the babbitt here 


tot 


Today Is Your Day 


‘hig your thay. Tony yo 


S| 


that we can,” he remarked to his helper. 

He was about to screw in the mandrel 
when the machinist who was fitting the 
pin came over. “Let me try it in once 
more before you put it in the lathe,” he 
said. “I think T have it just about 
right." 

‘They put the pin in the hole. The 
streak of chalk that they had put on the 
fitting surfaces was all rubbed off, show- 
ing that the taper fitted from one’end to 
the other. 

Now, when you get the shoes turned, 
it will take only a little grinding to make 
it absolutely perfect,” the machinist said. 
“Tam glad that you made a smooth hole.” 

It did not take long to get the shoes 
turned off to the proper size. Laten 
dressed out the oil grooves in the shoes 
while the other machinist ground in the 
pin with fine emery and oil. | 

Presently all of the rough corners on 
the crosshead were filed off, and Old Bill 
had looked it over once more to be sure 
that it suited him. It did. | 


Send for my new 6t-page book 


1 Ie FREE 


For Christmas— 
Ask Him For One! 


On Christmas morning, when the 
curtains are pulled aside and the tree 
in all its splendor is disclosed to the 
happy, expectant children, be sure 


that among their gifts they’ will find 
Hohner Harmonica.” 

There's nothi musi for 
Chaitmass and nerds nothing tke 


juicing Stet me bet 
spe efi rerun Bonk 
a eben tereean Bok 
ip rept ba he eo 
York City, 182, 


Ij you want a musical treat askto hear View 
tor Record 19421, by Borrah Minevitch, 
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George Eastman—Greatest 


Amateur Photographer 
(Contin fr suse 39 


wishes, and that are equal in quality to 
those shown in the best theaters. And 
hhe can do all this at the cost of a few 
theater seats, 

thought, too, that is interest- 
ing in this connection. ‘Our first kodak 
sold for $25. For several yeurs now we 
have been able to supply a kodak for 
one-tenth that amount that gives larger 
and better pictures than those first 
amateur eameras. It is not unreasonable 
to assume that home movies will go 
through a somewhat similar develop- 
ment; that in a few years you ean project 
motion pictures on the wails of your home 
for very little more than it costs you now 
to place a still picture in your album 
‘or to have one framed. 


"Arse, 


rive sooner or later. 
movie-maker of 


Tndeed, the amateur 
few years hence prob- 
ably will make the work of the profes- 
sional of today seem crude and ridiculous. 
“In our research laboratory 120 trained 
workers—physicits, chemists, and pho- 
tographic experts—are laboring con- 
stantly to bring things of this sort to pass. 
“'Find the facts,” the scientists who 
are working there always have been 
told, “and the practical application will 

come as a by-product." 
is. why investigations of no 


there constantly. 
tmased. when we tell them we haven't 
tthe slightest idea in the world why we are 
‘conducting an investigation of one sort 
‘or another. They can’t see the use of 
such work. As a matter of fact, it hasn’t 
any use, which is exactly what Farad: 

reat father of electricity, said about 
his first toy motor. ‘But," he added, 
‘what use is a new-born baby?" 


HROUGH their investigations into 

the fundamental principles of color 
and light, our scientists were able to tell 
vy suthorities what colors to use 
in camouflaging ships during the war. 
that a gray-blue decreased visibility in 
northern waters, for example, and that a 
blue-gray brought a similar effect in the 
south, 

“Beyond our own needs, too, the re- 
search laboratory has yielded rich results 
even in fields not connected with pho- 
tography. We issue scientific papers de- 
scribing our experiments and their recults 
just as the college and government 
seientiste do. We maintain in the 
laboratory the only plant of its kind in 
the United States for the manufacture 
‘of synthetic organic chemicals that find 
wide usein industry and scientific research. 


TEN the government was training 

wvintors during the war, the prob- 
lem arose of teaching them to shoot 
while flying. The infantryman, the 
srtilleryman or the naval gunner ‘could 
get adequate practice from stationary 
targets. ‘The aviator, though, required 
moving target in the air. It was ob- 

(Continued on page 42) 
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| 
| viously dangerous to let an air | 
pilots shoot at balloons or similar objects 
trailing behind other airplanes. 

“Our camera makers designed a special | 
‘camera which could be affixed to a Lewis 
gun. When the trigger was pulled, the 
‘object that the shooter would have 
the gun were loaed was photographed. 
Synchronized stop watches that recorded 
| the time of each shot on the film per- 

iatic but | 
| safe practice battles in the air. Th's was 
an improvement on the foreign came: 
guns, which could only take single photo- | 
graphs from which the winner of the | 
‘duel could not be ascertained.” | 
Inboratory, of course, is only a 
single unit in the immense enterprise that 
has grown from the experiments that 
young Eastman started in his little 
In 
Rochester alone more than 10,000 people | 
help carry on the work of supplying the 
‘world with the cameras, lenses, plates, film 
rolls, photographie paper and chemi 
and motion-picture films it requires. 


| mitted aviators to engage in re 


| Rochester laboratory 47 years ago. 


Amateur Pintograptier 
(Continaed from pase 1 


' George Eastman—Greatest | 


NE plant—Kodak Park, where film, 
paper, and chemicals ‘are made— 
‘occupies 230 acres, and contains 119 build- 
ings, from which issue, among other things, 
150,000 miles of motion-picture film in 
& year in addition to the kodak film 
id the film used for professional por- 
traiture and for X-ray work. Here, 
Mr. Eastman told me, three tons of 
silver, one-twelfth of all that is mined 
in the United States, are used every week 
in the sensitizing of film and photographic 
papers. A single refrigerating 
there, used for the purpose of maintaining, 
the film rooms at a constant temperature 
of 70 degrees, yields the equivalent of 
4000 tons of ice every day—sufficient for | 
the needs of a city of 200,000 population. | 

‘The water supply system maintained | 
at Lake Ontario, six miles away, is large 
enough to serve a city equally large. Thi 
electric power plant furnishes 15,000 | 
horsepower to run 4300 motors and light 
40,000 laraps, Five million pounds of cot- 
ton are used here in a year in making film, 
while into the kodaks that are made in 
the camera works in the city go every year 
480,000 pounds of aluminum, 2,000,000 | 
pounds of brass, 1,400,000 ‘pounds of | 
steel, 2,000,000 square feet of leather, and 
1,500,000 board feet of lumber. Chemicals 
and other materials that ordinarily are 
used only in minute quantities are 
handled here in carload lots. 

Such figures are staggering, especially 
when you recall that the products they 
shape all sprang from the experiments of 
gle young man, who still remains the 
active head and guide of the vast enter- 


| prise he founded. 
FOR, though to the majority of thon | 
‘who use his products George Eastman | 
is a name only, here he is a definite, | 
dominating personality, whose hand 
constantly discernible in even the re- | 
motest ends of the great business that 
‘bears his name. Certainly he is responsible 
(Contineed on pace 155) 
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George Eastman—Greatest 


Amateur Photographer 
(Continue rom pan 


for the remarkable spirit that pervades 
his organization—a spirit of pride and 
loyalty that is to be noted from top to 
bottom. People stay with the Eastman 
organization. A half-dozen with whom 
I talked had been there a quarter- 
century or more. 

Perhaps there is an explanation of that 
spirit in the cleanly, sanitary, more than 
attractive surroundings in which even the 
‘most laborious work of the organization 
{is done; in the extraordinary care to safe- 
guard the physical health of the workers 

Perhaps there is another explanation 
in the system of rewards for mechanical 
‘workers who suggest improvements in the 
machinery and processes. Perhaps the 
amazing scope of the welfare work earried 
on among the workers of the Eastman 
organization may have something to do 
with it. Perhaps it is in a sense the 
flection of the spirit of the man who built 
and endowed the $9,000,000 Eastman 
‘Theater and Eastman School of Music in 
Rochester; who gave $50,000,000 to hos- 
pitals and educational institutions as “Mr. 
‘Smith,” shielding his real identity, until 
the law compelled the beneficiaries to 
make known the name of the donor. 


HAT is your hobby now, Mr. 
Eastman?" [ asked him after he 
had traced the progress of the Eastman 
organization from its humble beginning 
to its present position as one of the best 
Known concerns in the world. 
Tam an amateur photographer,” he 
replied instantly. “For years I made still 

jure; now I make movies. ‘This 
summer I exposed several thourand feet 
of film on a trip to Alaska.” 

An amateur photographer! ‘The man 
who was an expert when there were no 
amateurs! The man whose geniug put 
into the hands of all photographers—from 
the children who snap their first tiny 
kodaks to the men and women whose skill 
has won them international fame—the 
tools with which to practise the art! 


Second Prize 


“Three boy scouts had been spending 
hours trying to photograph birds and 
animals in the marshes. ‘The article on 
“Why Animals Understand Me’ was 
eagerly read and Girard’s suggestions 
‘opened up a new field of opportunity for 
them. 

“+A class of boys raised $20, and with 
the specifications given by Grant Hector, 
built a ‘Coast to Coast Radio Set’ for a 
little crippled invalid girl. 

“The magazine was then passed on to 
eight pupils who read assigned articles, 
and each gave a three-minute oral report 
to the Better English Club. 

“Once during the month the class writes 
a critical paper on the advertising. 


“When the November copy arrives the | 


October number will go to the Nevada 
Mining Camp. 

“Was the current number worth the 
money? I'll say it was.” —T. N. Knee, 


Mexia, Tex. j 
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When Men Race with Death 


Macready finally straightened it out, and 
with its tiny 40-horsepower motor splut- 
tering away, got it up about 350 feet and 
flew it mile after mile, then brought it 
down to a perfect landi 


c- 
| The astonishing strides made in avin 


tion since the Wright brothers first 
coaxed their plane to hop before an 
ineredulous audience, more than a decade 
ago, was emphasized by what followed 
Macready’s daring flight 


ARDLY had Macready descended 
‘when five youths took the air, one 
after another, in machines of their own 
manufacture. The first was a spick-and- 
span little monoplane, painted a bright 
yellow, with a motorcycle engine as its 
power plant, piloted by J. M. Johnson, of 
Dayton. This little ship hopped off with 
astonishing agility, climbed a thousand 
feet, and was off in the distance. 

Right after the homemade monoplane 
came the most popular machine of all the 

races—dubbed the ‘Flying 
" because that's what it looks 
like, young builder, 
E. Dormoy, of Dayton, Ohio, very tense 
and very proud, as well he might have 
been, for the machine fluttered unpleas- 
antly, though it did fly with complete 
bandon, Three others followed in trim 
little ships. 

‘The five participated in a thrilling 25- 
le race, won by Johnson with an a 
‘age speed of 64.07 miles an hour. 

‘A second light-plane race further 
demonstrated that there is a great future 
in air flivvers. It was an efficiency race. 
H. C. Mummert of Garden City, N. Y., 
won it, flying over a 50-mile course at an 
average speed of 38.24 miles an hour. He 
didn’t go very fast, true; but he flew 
‘economically. His ‘two-cylinder motor 
eycle engine consumed little more than a 
gallon of gasoline. His gasoline tank had 
capacity of 14 gallons, so he could have 
flown from New York to Chicago. | 

Now, American aviation has not yet 
developed either airplanes or motors 
satisfactory enough to make these light 
planes a commercial proposition. French 
and English builders are a bit ahead of us 
in this, But the time will come when 
Americans will have developed a light 
| plane suitable for general fying, and 

cheap enough to attract the average 
automobile purchaser. 


HE public, if it knew all the facts about: 
airplane ‘racing, would want to see 
ft continued year after year, until the 
United States has won for itself an undis- 
puted leadership in the world of aeronau- 
tics. That is by no means an impossibil- 
ity, as a few such facts as these will show: 
"American planes have flown more than 
268 miles an hour. They have stayed in 
the air 30 hours, climbed 10,000 feet in 10 
minutes, carried bombs weighing 4000 
pounds, reached an altitude of 35,000 
feet, crossed the Atlantic, made a non-stop 
flight of 2700 miles, crossed the continent | 
| from daylight to dusk, sunk battleships | 
70 miles at sea, and have flown around 
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A Thrilling Search 
(Continrt om tre 


ing area, the expedition here divided into 
two halves, one working east of the river 
and the other moving through the regions 
tothe west. In this portion of the journey 
the fallacy of existing maps was fully 
demonstrated. 

From here on there was no lack of 
thrills, Ice cakes were found to have a 
habit of breaking off and making plunges 
that kept the navigator on constant 
lookout for trouble. 


PT HE boulder belt was another place of 
navigation under difficulties. Over an 
area several miles in width the whole 
channel of the river was studded by 
boulders large and small. ‘Through these 
the eanoes had to be lowered by means 
of tail ropes, handled by the voyagers 
from uncertain footing on the bank, on 
the slippery tops of the boulders them- 
selves, or in the midst of the current, 

‘The travelers reached the Colville 
River after nearly three weeks of such 
progress down the side streams. The Col- 
‘ville was found to be 300 or 400 yards in 
width, with swift current. Up and down 
this Colville and its various tributary 
streams, the surveyors and geologists 
worked, making maps, gathering speci 
mens of rocks and maling various tech- 
nical measurements and observations, 

‘Toward the latter part of July both 
parties began vearching for passes 
through which to advance to other north- 
flowing drainage entering the Arctic 
‘Ocean. Location of a route was followed 
by one of the greatest portages of the ex- 
edition, involving the transport of boats, 
‘supplies, and general outfits for a distance 
of eight or 10 miles across hilly country, 
‘This brought the voyagers to canoeing 
water on the Chipp River. In its lower 
portion the Chipp River splits into two 
branches. In following these streams the 
expedition split into two parties for sur- 
veying purposes. 


WHEN the expedition was reunited on 

the south coast of the Arctic Ocean, 
itrremained for the voyagers to make their 
vray to Point Barrow, the northernmost 
spot on the American continent. This 
involved a journey of 150 miles westward 
—a trip undertaken and negotiated in the 
‘well-battered but seaworthy canoes. This 
portion of the trip produced its thrill in 
tthe form of enforced isolation on a bleak 
sandbar for a period of 36 hours, 

"The experience came during a severe 
windstorm, ‘The force of the gale was such 
that the canoeists were unable toreach the 
mainland and unable to continue their 
Progress. A day and a half of imprisonment 
oon this bleak spot left lasting impressions. 

Tce pursued the expedition to the last. 
After considerable travel in the open sea, 
the adventurers were forced at Inst inside 
aa fringe of sand reofs to escape the vast 
ice-fields along the coast. Even within 
sight of its goal the party encountered ice 
troubles of proportions that made it 
necessary to cut across the narrow sand 
spit that connects Barrow with the main- 
land of Alaska. Barrow was reached 
‘August 22. From this point vessel trans- 
portation to Nome, in southern Alaska, 
‘was obtained, 
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The Show of a Lifetime 
(Continued from pose 49) 
number of solar and lunar eclipses pos- 
sible in any one year varies, There may 
be as many as seven eclipses, of which five 
may be solar and two lunar, or as few as 
two, both of which must be'solar. 

It is an interesting fact also that 
eclipses repeat themselves at nearly the 
same time and place at intervals of 6585 14 
days, or a little more than 18 years. This 
period is called the “Saros.” It was known 
and understood by the anciet 
and was used by them to fore 

Solar eclipses are of three 
in which the sun is entirel 


AND now, in 
our positi 
ary 24, at aboy 
than 30 or 40 
ce off tha sun. At the ap- 
one bdge)pf the sun becomes 
ned, an appearance that be- 
tarily tagre pronounced. 
jour oF 80 that precedes the 
ince, other elfects are ob- 
ially exposed disk of the 
ruddy or reddish hue, 
fall somewhat, 


{is approaching, 
of wind arise. Strange color 
. Jupiter, Mercury, and 
‘some of the brighter stars are 
seen close by the sun, Weird streamern of 
light reach out from the sun, and the 
mysterious “shadow bands" may be vis- 
ible. If the sunlight is falling on a plain 
white or light colored surface near you, 
watch it closely just before totality. On 
it you may see the shadow bands—sin- 
gular, wavy lines of light and shade, 
traveling along with a variable, undula- 
tory motion. ‘The exact nature of these 
phenomena are not yet understood. 

At the instant before totality you will 
see the moon's thunder-black shadow 
sweeping across the country from the 
northwest with appalling speed. If at this 
moment, yout glance at the swiftly disap- 
pearing rim of the sun, you may glimpse 
“Bailey's Beads”—shapeless spots of 
bright light, fringing the extreme edge of 
the last rim of the sun, ‘These are caused 
by the last visible rays of sunlight shining 
through the canyons and chasms of the 
mountains of the moon. 


AT THE instant of totality the incom- 
arable corona of the sun flashes into 
view; that glorious halo, pearly, soft, 
Umearthly in ‘color, stretehing at’ times 
millions of miles into space, and to be 
‘seen only during the few seconds of 
totality. ‘Then the blue-black shadow 
departs as swiftly and as silently as it 
came. You may watch in reverse order 
the great phenomena. 

‘There won't be another chance to see 
1 total solar eclipse in the United States 


| until 1945, 
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With the aid of the Locard microscope the y mpr p 
same effect now is obtained by beating his e ove eception 
elothes. | 
| _ In Paris recently a man was found dead 
| ina deserted spot. He had been killed by | 
| a blow on the head, and all about the | 
| place where the body'was discovered were 
evidences of a terrific struggle. A few 
days after the body was found the police 
arrested a man who, they ascertained, | 
was an enemy of the dead man. The 
prisoner stoutly denied his guilt, and the 
police were unable to shake his story. — | 
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bits of torn flesh were disclosed. Also, | 
there were blood corpuscles. Most im- 
portant of all, though, there were small 
crystals, which Doctor Locard estab- 


Tished a those of the face powder habit = 
) ally used by the murdered gil. 
| Inve recent. murder case, the micro- 

scopic camera in the hands of the police 


supplied virtually the only evidence 
against a prisoner—sufficient evidence to 428 Broadway, New York City 
convict him. ‘This was a stabbing case, 
tand the police had little to connect the 
prisoner with it except a possible" motive” 


his advantage, 
offered a complete alibi. 


How to Build 


LTRADYNE 


MODEL L-2 


HEN all other efforts failed, Doctor 
| VV Cocard suggested that the hands of 
| the prisoner be photographed under the 
microscope. When the plate was de- 
veloped, lodged in the pores of the fingers iE 


Titi’ boy “The prisoner had washed | sYour] | i 
his hands, but, enlarged 80,000 times, the | Skin! 

tips of his fingers yielded the ummistak~ | yyar thie Can| Charade “Biackheada, i 
he diner caret tee | EES 

| _ Inthe police museum at Lyons, Doctor Exams 

| ocard Was ‘ausermbled amasing ‘exhibits | FREE ot 
| of scientific crime detection. Here are  §.S.GIVENS, 15) Chenieal Be. Kansas City, 
remarkable SES OES Rg enlarged $ = 
16,000 times, the pores of which appear as 15 

irge es geet pice anit rt | aDay 
Mi eerdal Gant toons, otk | winters eos 
glove, and still another possessing 116 | S.fubronemtorComer fopomunsd 
tt cies aieeeene te ead of | Sone aa 


PHENIX RADIO 


fmudeet who take He vein & | Renee oes A 
ethene toout tes Sat | SISOS 
ee ES" Sel race 
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Federal Tons 
From its oversize locking nuts to its 
heavy brass mounting feet the Federal 
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No. 65 Transformer the 
Seamer 
Federal the recognized! sie 
Insist upon Federal parts for your 
ee 
oes Rae 
ect 


=~. FEDERALTELEPHONE AND TELEGRAPH CO, 
‘Buffalo, N.Y. 
3 
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On the Instrument Board of Your Car 
Blows Horn when 
Gas is Low. 


Tam SMrTit MOTOR RQUIPMENT Co. 


955. Went 77¢h Se “Gievelaads Obi 


++++for his Christmas 


imate an ideal pil for the man or boy. 
Ti” has three “screwdriver 


andles—best steel in blades. 
‘They look the part of a eal sift forthe boy 


or am Ws nes tole ary gue ow a fend 
Sf itiand atch him tester for. He'll 


THE SIMON & SKIDMORE MFG. CO. 
Dept. 5-1 Santa Ans, Californie 


How I Lead the Largest Gym 
‘Continued from gage 75) 

Here's an extract from one I received 
this morning. It comes from a young 
‘woman in western Pennsylvani: 

“My mother and I want to thank you 
for solving one of our greatest problems 
—my father. He retired from business 
two years ago, and, until your morning 
exercises started to come in over the 
radio, he had been the most miserable 
man in the world, He didn’t know what 
to do with his time, and used just to sit 
around in my mother's way. Now, 
though, he’s up at 6.30 every day, so that 
he won't miss any part of your program, 
and he insists that mother and I do the 
exercises too. What you had to say 
about the benefit of fresh air and exercise 
impressed him so much that he now goes 
out for long walks, works in the garden, 
or fixes things around the house. I'm 
sure you've added to his life, and you've 
certainly kept my mot¥ey from going 
crazy with him.” 

One letter like that 


organize and condugt the 
‘had 50,000 of them! 


his alarm elock 
set, so that the 
morning in time {| 
from the studio. 


the Switch of 
is turned on every 
to hear our alarm 


from four th W menibers have formed the 
habit of the exercises together. 
Here's ps tter in that regard from 
ayoung w jew York City: 


that I heard you telling the 
ke, got up and do the exer: 


ch them, and ever since 
ing them loosen the plaster 
on the ceilings. You'd enjoy watching us. 
‘There's pop, mother, my. sister, “my 
brother, and myself, and the baby, who is 
two, sits on the floor and laughs at us, 
Please, though, don't tell any more jok 

while we're doing the ‘front leaning rest.’ 
‘The other morning I laughed s0 hard that 
I couldn't hold myself up, and almost 
broke my nose and spoiled my beauty.” 


JEST anybody who sees this be fright- 
‘ened from becoming one of my early 
birds by that young lady's words, let me 
hhasten to assure you that she, too, was 
telling a little joke. ‘There really isn’t any 
danger of broken noses, spoiled beauty or 
any similar casualties in the sort of gym- 
nastics that we do, The contrary is true. 
It will add to your beauty if you're a 
‘woman, and to your health, strength and 
efficiency if you're a man, to take from 15, 
to 20 minutes’ exercise every morning. 

‘Tune in on WOR some morning if you 
don't live so far West that our seven 
o'clock will be the middle of the night 
and I'll tell you more about it 
suggested above, try the exer- 
cises pictured here for a few mornings. 
‘You'll find it the most profitable 15 or 20 
minutes you ever spent. For that I have 
the word of 50,000 people. 
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to Questions on Page 73 


1. It is made so that the top part of it is 
much lighter than the bottom part. 
Usually there are also ballast tanks to 
make the bottom part of the submarine 
still heavier. 


2. It rests between beats. ‘The actual 
‘contraction of the heart muscle takes only 
about a tenth of a second. ‘Then it can 
rest until the next contraction begins, 
usually about eight-tenths of a second 


3. Because neither of them contains any 
Pain jis caused only when 
injured. 


4. Bighty-seven are now known, 


5, Snow is made up of «vast multitude 
ot very tiny crystals ‘Each shiny face o 
ach of these crystals reflects light, just 
fs the ext facets of 2 Gamsend ao’ “An 
tHeae reflections from the millions of tiny 
cryntal mirrors combine to. make the 
fistening beauty of snow. 


6 Tt is the system of weights and 
Tieastres devised by the Freneh Govern 
ment in.1795 as one result of the French 
Revolution. ‘The fundamental unit of 
the rystem ia the meter, length. that 
originally ‘was Intended to be one forty~ 
millionth of the circumference of the 
arth. It happened, however, that the 
figure used for the size of the earth. wax 
wrong, One standard meter equals about 
three fect three inches; 3.2808 feet, tobe 
exact, 


7, Because the wire keeps the stream of 
cioctrons together so that few of them get 
Tost, ‘The electricity goes farther ina 
Wire, just. as you can pump a stream of 
water farther inside a pipe than you can 
IFyou merely shoot it into the air, 


8. ‘The most distant heavenly object now 
known in a cluster of very faint stars, far 
too, faint to be seen by the naked eye. 
Tt is known only by. its catalogue num 
ber, N. G. C. 7006, Its distance is about 
£220,000 light-years, In miles this equals 
‘the’ almost inconesivable figure of 
1,298,572,676,000,000,000 miles. 


lt 8 not, the smoothnem of the ee 

i ‘20 that you can 
‘itis someting quite diferent. 
Pressure melts ice a litle. When your 
skate rests on the ice, the weight of Your 
body melts the ice so'that there is a very 
thin film of water underneath your skate. 
You realy slide along on this water film. 


10. Because it is, too heavy. ‘The 
heaviest Known rocks weigh less than 
200 pounds to the cubie foot. The earth 
as a whole weighs 345 pounds to the cubic 
foot,” ‘There must be, therefore, a heavy 
central core ‘of some kind; many geolo- 
wists think that it is a core of iron. 


11. | ‘The heat fuses some of the ashes so 
that the particles of them stick together 
into solid lumps. ‘Some kinds, of coal 
leave an ash which is more fusible than 
that of other kinds. So different kinds 
of coal vary in the amount of- trouble 
they cause with clinkers. 


12, When a piece of iron is treated in 
certain ways it acquires some unusual 
properties. It attracts other pieces of 
Iron one end of it tends to point toward 
the north as ‘the compass needle does; 
and #0 on. "We say that itis a magnet 


Here Are Correct Answers 
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Super-Ducon 


A Major Radio Invention 


No more B batteries! 


‘The Super-Ducon is one of the most important and valuable radio inventions of 
the year. It brings many advantages to the set owners. | Upkeep expenses are 
cut. No more of the expense and fuss of installing "“B" batteries. No more 
poor reception due to weak batteries, but Derformance all the time! 


‘Ask your dealer for 6 copy of the 16-page Super-Ducon Booklet. 


- Dubilier 


CONDENSER AND RADIO CORPORATION 


Home Protection 


New Hexagon Shaft 


Insures Condenser 
Perfection 
To climinate fanning, 
the ‘Totor. blades "are 
Stamped with a hexagon 
ole and held rigidly on 
Seagon shaft Found 
in types 3 (plain) an 
fa erie, Cnloren 


End ‘Bates; SHS 
Garett, Ure © 
oe ce eats 


100% GUARANTEED 


Write for Felder 


Mochanie Sty Newark, 8 
Mek oe a 


‘CALIFORNIA TRADING COMPANY 


Dose 11__747 Warehouse St, Low Antelen, Cal, 
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What will you 


be doing one year 
from today? 


Three hundred and sixty- 
days from now—what? 
Will you still be struggling along 
in the same old job at the same 
old salary—worried about the 
future—never quite able to 
make both ends meet—standing 
still while other men go ahead? 
‘One year from today will you 
still be putting off your start 
toward success—thrilled with 
ambition one moment and then 
cold the next—delaying, wait- 
ing, fiddling away the precious 
hours that will never come 
again? 

Don't do it, man—don't do it. 
There is no greater tragedy in 
the world than that of a man 
who stays in the rut all his life, 
when with just a little effort he 
success within 


Make up your mind today that 
you're going to train yourself to 
do some one thing well. Choose 
the work you like best in the list 
below, mark an X beside it, mail 
the coupon to Scranton, and 
without cost or obligation, at 
least get the full story of what 
the I. C. S. can do for you. 


ranch 
TTECHWICAL AND INDUSTRIAL COURSES 


‘A de Luxe Three-Tu 


(Continued from page 31) 


Another way to adjust the condenser, 
and perhaps the best way, when possible, 


|. Set the 
right-hand dial that controls the rota- 
tion of coil D (Figs. 5 and 7) so as to 
throw the set into oscillation. ‘Then 


The Eight Most Co 


What They Mean 


(Continued from page 43) 


missing money.” The grown man was so 
curious that he boarded a train and went 
to the house in which he had lived as a 
child. ‘The bed was still there, but a bolt 
hhad been fitted into the hole. He re- 
moved the bolt, and there at the bottom 
of the hole was the missing note! 

‘Thus was a long and complicated train 
of thought started by a sensation. In 
our dreams we sometimes find similar 
complexity. So many things happen, 
and they are so interesting, that we 
remark upon awaking from a di 
"Te was a regular play.” 

‘Often in such dreams, the dreamer 
himself taking the part of 
ing characters. He is 
more clever than when a 
with great wit. But i 


lism, which is often confused with dream- 
ing. 

‘Somnambulism, which is automatic ac- 
tivity of the brain, explains how men in 
their sleep sometimes work out problems 
which they were unable to work while 
awake. This automatic functioning, whi 
is identical with reasoning done in the 
daytime, except that it is done in an 
‘unconscious state, is sometimes very dan- 
gerous. Working in the night as well as 
in the day, the brain gets no rest and is 
soon overtaxed. 

"The clarity of a dream depends alto- 
gether on the time it takes one to wake 
4p. As thoughts gather around a sensa- 
tion, they result in a curious congiomera- 
tion, which you straighten out after 


| waking, unconsciously adding fitting ele- 
| ments ‘to them. After a man tells a 
| dream three of four times, it can hardly 
|'be recognized as the same narrative. 
Ordinarily, a dream lasts half a minute or 
0, although I have heard persons declare 
artounty tink theo ys ene (fer 
| An old man told me recently of a 


Reese eee eae a ew | cream of running from Indians. He was false prophets when such is the case? 
Mieco |! 


be Set—1925 Model 


slowly rotate the dial on condenser F 


until a whistle is heard. Adjust the dial 
fon epndenger # until the whistle is as 
Joud|us posfible and then turn back the 


rightfhand fial slowly toward zero w 


the tube stops oscillating, 
‘Thh signbls then should be heard 
early, andl slight readjustments of the 


‘two condenser dials will bring them to 
‘maximum intensity. Whenever you get a 
station properly tuned in, make a record of 
the three dial settings and you will be able 
tofind the station at the same point again, 


mmon Dreams and 


back in the valley in which he had lived 
asa child. He ran for hours, terrified and 
shrieking, yet the Indians gained on him. 
At last he felt he was lost, and fell to the 
ground. 


re been asleep for two 
have been struggling like 
‘the last half minute.” 

in anything? Thousands 
hhave been written and no 
in the subject will per 
of time, but if T had to 
sestiogamth “yes” or no," 


the dreamer and some are not. A dream 
may reveal the presence of an illness of 
which the dreamer is unaware, since in 
sleep all of the senses are extremely 
acute. One of my patients, for example, 
had a series of dreams that a wildcat 
was clawing at his throat. I discovered 
{hat he was suffering from cancer of the 
throat, 

But only in the disclosure of physical 

things, do dreams 
T have no faith in what. 
are commonly known prophetic 
dreams,” those that tell one where to find 
lost finger-rings and missing wills. 
WAS talking recently with two sisters 
about dreams. One of them said, 
“Oh, sister knows all about dreams, They 
were making a race book down at her 
office, and one of the horses was named 
‘Superbum.’ Grace had a dream in 
which she saw bowls of soup, She went 
down the next morning and bet her 
‘money on Superbum, and, de you know, 
she won, 15 to one?” 

‘What could I say? Soup and Supe 
bum! Surely an omen! All that I can say 
now is that that young woman is going to 
lose hundreds of dollars in her lifetime if 
‘she keeps on placing her bets according to 
her dreams. 

For every dream of prophecy that 
comes true, there are 999 that do not, 
Scarcely ship sails out to sea without 
carrying on board at least one passenger 
who has dreamed that that particular 
ship will be wrecked during the voyage. 
What chanee has one to prove dreams 
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Send For This 
Sensational Radio 
oumee Book-FREE 


Order Direct From This Page Page! Save | COMPLETE PARTS 
e-halft mn i 
ase ares Our prices | ncmes-tue 647,45 
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NEUTRODYNE RECEIVING SET 
With Genuine Brome Taly ere, eT 
Parts ining Died be Capen oc rene 
manel and Instructi ons. 3 =) Fewmcittof 3 aacine 


watt SBQ 


COMPLETE PARTS 
For 
Ultra Audion 


seine! $8.95 
Birches 


Randolph Special 
Teedphones 


be = eas 


2 Datel 47,55 


Easy to Build Your Own Radio Set 
pidanteed, parts | a ie gris inca “sakes 
Sass 


BIG MONEY SAVING Set COMPLETE PARTS FOR 3-TUBE 


RADIO CATALOG 


Cockaday Receiving Set 


1 iid ta an De Cond 


in. Dele Bakatie 


pice blur peatana Wag 


$10.45 
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Distinctive Features 
J] —Bacemey comoncs wide 
‘ut los of control, 
2-Onehole mounting for 

nels, Table mouneing 
desired. 
BrNeeles, wevlem con 
trol due to gophie disc, 
A-Guaranceed againat 
dlelects in. material 


‘workmanship. 
Sold in distinctive check- 
‘ered cartons by leading 


ree ee | 
Before Yo You ee ee Your Radio Set — 


)SJen-Bradley Line 


Radio amateurs are building better receiving sets, today! They want 
greater distance, better selectivity and clearer reception. 

The new Bradleystat, Bradleyleak, Bradleychm, Bradleyometer and 
Bradleyswitch have met with instant favor, everywhere. In a super- 
class, by themselves, they are the exclusive choice of the discriminating 
amateur who has learned from experience that noiseless, stepless con- 
trol is essential for perfect radio reception. Your set will work better 
with Allen-Bradley Radio Devices. For sale by leading dealers. 


Co, ® 
Biectric Controlling Apparatus 
General Office ond Factory: 293 Greenfield Avenue Milwaukee, Wisconsin 
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Unsurpassed selectivity, sensitivity, 
range, volume and tone combined « 


BUILT TO GIVE 
LOUD SPEAKER 
ENTERTAINMENT 


FROM STATIONS 
THOUSANDS OF 
MILES DISTANT 
WHILE LOCAL 
STATIONS ARE 

@i BROADCASTING 


TION 
ST RADIO CORPORA’ 
SAD WESE oer Dudes of St 


tos East Eighth Street 


COLGATE’S 


Shaving 


Stick 


“HANDY GRIP"ano REFILL 


For Comfort, Convenience, and Economy 


When we 
Shaving 
vantages over shavingpreparations 
in any other form, we can do so 
without bias, for we manufacture 
shaving sticks, powder and cream. 

In its attractive nickel box, our 


yy to you that the 
has important ad 


COLGATE & CO. 


Dept. R. 


“Handy Grip” Shaving Stick i: 
most convenient for traveling. It 
will not crush when packed, and 


it makes a wonderful lather for 
. It is not uncommon 
tick to last 
more than a year in daily use. 


easy shavin 


shaving stick 


NEW YORK 


199 Fulton St. 


ruth in advertising implies honesty manufacture 


